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WENNER POTENTIOMETER 


Ranges: 0 to 0.011111 v; 0 to 0.11111 
volt. Limit of error—high range: 
+(0.01%+0.5uv); low range: 
+(0.01%+0.1uv). (For details, see 
Cat. EH22-33A(1).) 


PORTABLE INDICATOR 


ee ah 0 to 16.1 mv; 0 to 80.5 mv. 
Noble & base metal couples. (For 
details, see Cat. E-33A-420.) 


MUELLER BRIDGE 


Range: 0 to 111.111 Q. When certi- 
fied with precision platinum resistance 
thermometer, will reproduce Intl. 
Temp. Scale to better than 0.01 C. 
(For details, see Cat. EF22-33(1).) 


SPEEDOMAX RECORDERS 


Automatic electronic recorders. Cali- 
brated directly in temperature for 
ae standard detectors; or specials cali- 

brated in voltage, Seen, etc. (For 
details, see Cat. ND46(1).) 


Jrl Ad EN-33(2) 


Scientists making accurate temperature measurements with popular Type K Po- 
tentiometer. Accurate to within +.01%, instrument is ideal for thermocouple work. 
(For details, see Cat. EH22(1).) 


Taking temperatures? L&N 
offers the precision you need 


WHEN you want to determine 
temperature as accurately as a given 
measurement demands, you can de- 
pend on L&N for the right instru- 
ment to do the job. Whether you 
need the extreme precision of an 
N.B.S.-certified Wenner Potentiom- 
eter or Mueller Bridge, the high pre- 
cision of a Type K Potentiometer, or 
the moderate precision of a self-con- 
tained indicator, L&N offers you a 
well-rounded line of several dozen 
bridge and potentiometer instru- 
ments to choose from. Only five are 
shown here. 


Designs, materials, and craftsman- 
ship are the result of more than fifty 
years of experience in the making of 
fine instruments, during which we 
have had the cooperation of leading 
scientists. 


Only top-quality components find 
their way into L&N instruments. 
Resistors, known for their accuracy 
and stability, are built by the same 
instrument craftsmen who make our 
standards. The way in which slide- 
wires are uniformed, shunted, and 


adjusted assures outstanding per- 
formance. 


Full consideration has also been 
given to convenience and speed of 
manipulation. Dials, plugs, keys, and 
switches are well-placed, easy to 
handle. Binding posts, while readily 
accessible, are so located that ex- 
ternal connections are easily put out 
of your way. 


And where you want to record 
data automatically, you can select a 
l-second balance Speedomax elec- 
tronic recorder—a standard model, a 
special 2-pen version, one with ad- 
justable range and zero suppression, or 
one which plots X vs. Y automatically. 


So when you think of temperature, 
think of L&N. For instrument de- 
tails, just write our nearest office or 
4926 Stenton Ave., Phila. 44, Pa. 
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Vow ( 22nd) 


AMERICAN 
ILLUSTRATED 
MEDICAL 
DICTIONARY 


Just off press—this New (22nd) Edition defines 50,000 MORE words and 
terms than any other medical dictionary available today. The ‘AMERICAN 
ILLUSTRATED’ now contains 132,000 definitions—and more than 2000 of these 
are new words, added for this edition. Hundreds of these new words (as 


well, of course, as many thousand older words) are not defined in any other 
dictionary. 


It is this unique combination of completeness and up-to-dateness that has 
made ‘Dorland’, in its familiar red binding, the standard of the medical 
world for the past 50 years. We might also say ‘‘the standard of the scientific 
world’’, for the ‘AMERICAN ILLUSTRATED’ has long been relied upon by re- 
search workers, teachers, and advanced students in the biological and physi- 
eal sciences. 


Some of the features of the New (22nd) Edition: 


More than 2000 new words defined—hundreds of them not to be found 
in any other dictionary. 


2. Completely reset—larger pages, easier-to-read type. 
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W.B. Saunders COMPANY, W. Washington Square, Phila. 5 


Send me a copy of the “American (CD Remittance enclosed. 


Illustrated,” New (22nd) Edition. (0 Charge my account (if M.D.). 
$10.00. 


Name 


. Pronunciation—cleariy, logically indicated in accordance with ac- 


cepted scientific standards. 


Modern drugs—a new 14-page section gives name, type of agent, dos- 
age, and dosage forms. 


- 720 illustrations—right beside the definitions they illustrate. 


See-at-a-glance tables—giving the arteries, veins, nerves, muscles, etc. 


A. Newman M.D., F.A.C.8. 1786 pages. 64%” x 9%”, with 720 illustrations 
dite 48 plates, several in color) and 146 tab = — bindin 


ne. Thumb-indexed. $10.00 
ew (22nd) Edition—Published May, 1951. 
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For supreme optical precision and per- bers of 

formance, no micro-proiector surpasses amen 

the Leitz Model Xl-c — 

purpos 
. The illuminating equipment and special tion of 
meeting 
microscope of the XI-c are mounted on a ainieh 
: common base to form a self-contained AAAS 
unit. The mechanical stage is arranged busines 
horizontally, and the magnification is Commit 
’ varied by sliding the entire stage platform The | 
forward or back. The same area of the wr tes 
specimen remains in the center of the 1951]) 
a projected image, regardless of which sidered, 
| magnification is used. part of 
‘ boards 
: Ideal for use in classroom, lecture hall, Just wl 
hospital or institutional staff meetings, the pul 

industrial and research laboratories. A recogni: 

complete selection of additional optical ront. 

equipment, and lighting accessories is pt 
available to meet particular reavirements. healthy 
| vertisin 
Model XI-c FEATURES that wil 
: tures su 
A Synchronous objective-condenser changer authoriz 
Horizontal buiit-in mechanical stage 1949 
x Built-in condenser for each objective vear old 
i Same area of specimen remains in Comm 
: center of projected image, at all lcommitt 
magnifications Commit 
Parfocalized objectives recomme 
4 Coarse and fine controls he Ame 
arranged on common axis Vature 


For details, write Dept. 103S 
E. LEITZ, Inc., 304 Hudson St., New York 13, N. Y. 


LEITZ MICROSCOPES SCIENTIFIC INSTRUMENTS * BINOCULARS 
: LEICA CAMERAS AND ACCESSORIES 
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Association Business 


A’ CLEVELAND last December, the Council discussed 
ways and means of keeping itself and the mem- 
bers of the Association better informed about Asso- 
,dation activities, and it was the consensus that more 
extended use should be made of Science for this 
purpose. To some extent this is done under the cap- 
tion of Association Affairs, where announcements of 
meetings may appear to be the major concern of the 
administrative staff. That this is but a single facet of 
AAAS activity will be evident from a résumé of the 
business transacted at the meeting of the Executive 
Committee on April 7-8. 

The Council’s vote on the resolutions relative to the 
ue and continued training of scientific and tech- 
nological manpower (Science, 113, 3 [March 16, 
1951]) was reviewed, and further action was con- 
sidered, particularly in view of current efforts on the 
part of several Congressmen to annul orders to draft 
boards to defer students on any basis of selection. 
Just what scientists ean do to educate a segment of 
the public and some Congressmen to the point of 
recognizing the value of training in this modern 
world is problematical, but at least scientists as citi- 
zens can be as vocal as this species of agnostic. 
Association finances were found to have been 
healthy in 1950, but increased costs and smaller ad- 
vertising volume in ScreNcE were noted as factors 
that will eut the margin between income and expendi- 
tures substantially in 1951. The Executive Committee 
authorized publication of the auditors’ statement for 
1949 (Science, 113, 563 [1951]), which, though a 
year old, parallels the 1950 situation closely. 
Committee personnel for 1951 was confirmed, and 
committee reports were presented. Reporting for the 
ommittee on Affiliation and Association, Dr. Soule 
recommended that the American Geophysical Union, 
the American Political Science Association, and The 
Nature Conservancy be accorded affiliated status; the 
American Society of Medical Technologists, associated 


Gladys M. Keener 


Executive Editor 
AAAS EDITORIAL BOARD 
(Terms Eapire June 30, 1951) 
Howard A. Meyerhoff, Chairman 
William R. Amberson Karl Lark-Horovitz 
Bentley Glass Lorin J. Mullins 
Malcolm H. Soule 
F. A. Moulton, Advertising Representative 


status. This brings to 223 the number of organiza- 
tions affiliated or associated with the AAAS. 

Plans for the Philadelphia meeting in December 
were surveyed, and action was taken to assure ap- 
pointments of a general chairman, local committees, 
and a symposium committee. Looking into the future 
beyond the St. Louis meeting of 1952 and the Boston 
meeting of 1953, the Executive Committee authorized 
a detailed survey of San Francisco as a possible 
locale for the 1954 convention, subject to the approval 
of the Executive Committee and Council of the Pacific 
Division. Chicago was placed under active considera- 
tion for 1955; New York, for 1956. 

Approval was given a new constitution and bylaws 
for the Laneaster (Pennsylvania) Branch of the 
AAAS, and hearty endorsement was accorded well- 
formulated plans submitted by the scientists of Alaska 
to create an Alaska Division of the Association, with 
immediate recognition of the Cook Inlet and Arctic 
branches. The proposed division wishes to organize a 
second Alaskan Scientific Conference to be held in 
September, and the National Research Council, which 
ealled the first Alaskan Scientifie Conference in 
Washington last year, and the Arctic Institute of 
North America will cooperate in the development of 
the program. Not only was regional expansion of 
Association interests a subject of discussion; the 
organization of a Section (P) on Industrial Science 
was looked upon with favor, too. The American In- 
dustrial Hygiene Association, a recent affiliate, has 
taken the initiative in seeking the establishment of 
such a section, which will, it is hoped, embrace in- 
dustrial research activities in every field. If the 
Council approves, the Association may finish 1951 
one section and one division greater. 

The Executive Committee’s next meeting will be 
held on the campus of Indiana University on June 
30 and July 1. 

Howarp A. MEYERHOFF 
Administrative Secretary, AAAS 


SCIENCE, founded in 1880, is published each Friday by the American As- 
poclation for the Advancement of Science at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
pancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
nee for mailing at the special rate postage provided for in the Act of February 
5, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948. 


All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 


ol. 1 


W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
manuscripts or for the opinions by contributors. Four weeks’ 


notice is required for change of address, and an address stencil 
recent issue must be furnished. Claims for a missing number will be allowed 
only if received within 60 days from date of issue. 


Annual subscriptions, $7.50; single copies, $.25; foreign postage, outside the 
Pan-American Union, $1.00; Canadian postage, $.50. Special rates to members 
of the AAAS. 


The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and ad- 
vertising rates on request. 
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FEED-O-MATIC* 
CONVEYOR— 


ELIMINATE MOUNTING AND 
PICTURE HOLDERS WITH 


Opaque Projector 


All copy is held absolutely flat on the 
VACUMATIC PLATEN of this ultra-modern 
Beseler VU-LYTE during projection, through 
suction created by a special fan. 

There is no need to spend time pasting 
and mounting copy—or inserting copy into holders. 
You simply introduce your copy onto the platen, 
and there it “stays put” without curl or flutter. 

As you handle the superb new VU-LYTE, 
you'll appreciate the exceptional advantages of 
this VACUMATIC PLATEN. It’s one of the 
exclusive Beseler developments that make the 


VU-LYTE the most modern and most versatile 
of visual teaching tools. 


Fan action of the Beseler 
VACUMATIC PLATEN* not 


Yes, Beseler explored every line in bringing 
only holds copy flat during : 
grefedion, bet heege tnto- you a projector that gives top-notch results with 
rior of the projector unus- maximum ease and economy of operation. 
vally cool. . 

For instance: 


1, YOU CAN use the VU-LYTE in a partially- 


lighted room. Total darkness is unneces- 3. YOU CAN project a lighted arrow onto 


POINTEX* 
PROJECTION POINTER 


sary in order to obtain clear, sharp images 

and brilliant colors—becauvse VU-LYTE pro- 

vides extra illumination. 

2. YOU CAN feed mixed or continuous copy 
through smoothly, without light flashes, 

by means of the Beseler FEED-O-MATIC* 

metal belt CONVEYOR. A full 8'1.x11 page 


any part of the illustration by means of 
the new Beseler built-in POINTEX* POINTER 
—thereby pointing out details without leav- 
ing the projector. 
4, YOU CAN use VU-LYTE on an uneven 
surface—project on small or large 
screens. In addition VU-LYTE is an amazingly 


letter or a postage stamp can be projected quiet and cool operating opaque proj 
with equal ease, without flutter. 


These advanced, exclusive features, plus others, are incorporated in 
a 7 a projector that weighs only 35 lbs. and is reduced in price! 

Ask for a free demonstration of the precision built VU-LYTE in 
your own projection room and for more information regarding this 
truly new concept in opaque projection ask for booklet B. 


CHARLES COMPANY 


est. 1669 


SS 
60 Badger Avenue, Newark 8, N. 4. 
The World's Largest Manufacturer of Opaque Projection Equipment 
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Rheostats 


for every laboratory requirement are manufac- 
tured at Cenco. Improved slide-wire rheostats 
covering a wide range of resistances are available 
in the following types: air-cooled, water-cooled, 
low and high resistance, step-wound, and precision 
adjustment. The Cenco carbon compression rheo- 
stat givés fine adjustment of heavy current loads. 
Try Cenco rheostats for flexibility, efficiency, 
refinement of control and economy. 


Obtain the facts about the com- 
plete line from any Cenco office. 


Write for descriptive 
pages 1303-08. 


Scienbijic Instruments» Laboratory Supplies 


1700 IRVING PARK ROAD. CHICAGO 13 


ol. 1138 May 18, 1951 
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NEW PRECISION GLASS TUBING GAUGES 


for inside measurements A useful laboratory device for accu- 


rately measuring any circular orifice. 


Model #50-775 Glass Tubing Gauge, for in- 
side measurements. Fabricated from specially 
hardened steel, with sharp, clear-cut en- 
graved scale (not to be confused with 
gauges of soft metal alloys with 
stamped scale). Permits direct 
inside measurements from 1 
mm to 15 mm. Graduated 
to mm. 


$4.00 


Model #50-773 


< Glass Tubing Gauge 


Precision Micrometer type for inside meas- 
urements from .01 to 5 mm, A highly ef-— 
ficient and accurate glass tubing gauge. 
Highest precision workmanship, nickel steel. 
Needle of specially hardened steel. Microm- 
eter scale with vernier permits direct read- 
ings to .01 mm. Furnished with metal cap to 
protect needle point when not in use. 


Complete $8.00 


E. MACHLETT & SON 


Laboratory APPARATUS + SUPPLIES « CHEMICALS 
220 East 23rd Srreet: New Yor« 10,N.Y. 


NEW—MICROSCOPES—REBUILT 


ZEISS ALL MAKES 


Write for complete 
list of rebuilt 
RESEARCH MICROSCOPES. 


THE GRAF-APSCO COMPANY 


5868 Broadway Chicago 10, ILL. 


ZEISS-GF325 Bausch & Lomb, 
oculars. Spencer or 
Paired 8x, 12.5x 
Objectives in 
quadruple nosepiece. Model CS2 
Achromatic 2.5x (B& L 
16mm. 10x 
4mm. 40x juipped with: 
100x oil im. pF 
Built-in (hen Geen) | 
graduated iris diaphragm } 
mechanical double mirror 
$516.00 00 ea 
with mirror. Guaranteed i 
Tlumi mechanically 
uminator o tically. 
as illustrated rite for i 
$73.39 extra. catalogue 
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Size 1 Model SBV 


Size 2 Model V 


Two New Centrifuge Models 


New International Size 1 Model SBV and Size 2 Model V Centrifuges embody the many 

time-proven features found in their predecessors — the Size 1 Type SB and Size 2 machines 

—and in addition incorporate important engineering improvements. A transformer-type 

3 controller replaces the resistance rheostat heretofore used and the Centrifuges are now 
to you mounted on a permanently attached sub-base equipped with casters. 


Speed Controller 


Stepless, uniform speed control throughout 
the entire range is achieved and troublesome 
heating of — and heat radiation from — the 
controller is eliminated. Controller and two- 
hour automatic timer are mounted in an at- 
tractive enclosing cabinet conveniently lo- 
cated on the side of the Centrifuge steel guard. 


Sub-Base Mounting 


No assembly of any kind is necessary. No 
separate portable stand to bother with. 
Simply uncrate the completely assembled 
unit, wheel it to the electric outlet and plug 


it in. Specially designed vibration damp- 
eners, incorporated in the sub-base, provide 
maximum absorption of horizontal and vertical 
vibration and prevent their transmission to the 
floor of the laboratory. 


Accessories 


All interchangeable heads, shields, cups, 
and attachments listed for the discontinued 
SB and Size 2 machines fit the new models. 
Thus the Model SBV and Model 2V offer the 
same versatility and adaptability to your re- 
quirements. Send today for descriptive Bulle- 
tins V-1 and V-2 containing complete details. 


INTERNATIONAL EQUIPMENT COMPANY. 


«1284 SOLDIERS FIELD ROAD, BOSTON 35, MASS. | 
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Tf YOU had 


to clean the * 


laboratory 
ware 


ALCONOX would be a must! 


No matter what you want to clean . . . blood 
encrusted pipettes, metal ware, porcelain ware, 
machine parts, instruments . . . No matter how 
dirty or greasy they be . . . ALCONOX will 
_— them sparkling clean, film-free, streak- 
ess. 


In hard water, soft water 
Hot or cold, Alconox is equally effective. It 


actually lifts off dirt, grime and grease faster 
than anything you have ever tried. 


Saves energy, Saves time 


Just wash and rinse. Toweling practically un- 
necessary. Economical, too—one spoonful 
makes a gallon of active cleanser ready to go 
to work on your toughest job. 


Tested and Used 


by many leading hospitals, laboratories, food 
and industrial plants. Test it yourself on a 


tough job. 

AVAILABLE IN 


(Slightly higher on Pacific coast) 


If your dealer cannot supply you, 
write for literature and samples 


Dept. $4 


ALCONOX, INC. 


Manufacturing Chemists 
61-63 CORNELISON AVE. 
JERSEY CITY 4, N. J. 


via 


Readily attachable to 

any standard microscope, 
the versatile ‘‘Visicam” 
provides easy, economical 
35mm black & white or color 
photomicrographs of the 
finest quality. 


Available with roll-film 
carriers or the popular 
“Single-Shot”’ camera back. 


854 South Figueroa Street 
Los Angeles 17, California 


DAYLIGHT 
FLUORESCENCE 
TESTER 


Hundreds of users in laboratory, field and factory now make 
fluorescent checks — and easily—in broad daylight—with 
the Menlo Fluoretor (blacklight). - 
Exclusive dark chamber holds comparison test tubes, solid 
samples, powders or fluids. Neoprene viewing cone excludes 
surrounding light for examination of large areas. 
Choice of filtered 2537 or 3650-63 Angstrom frequencies; 
interchangeable head for alternate frequency. Transmission 
curve with every instrument. Standardized mercury-vapor 
i tubes. Instant-starting, troublefree. Portable—weighs 
less than 2 pounds, ready to use. Models for operation from 
either two standard flashlight batteries or 110-120 v AC. 
Write for brochure, data on U-V use in your field. 


MENLO RESEARCH LABORATORY 
Drawer A-6, Box 522, Menlo Park, Calif. 
DEALER INQUIRIES INVITED 
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Laboratory WORK-—SAVERS 


from 


15956 — 61 — 66 — IMMERSION HEATERS 


Rapid thermal response. Heating elements are em- 
bedded in either PYREX Brand glass (for chemical 
resistance) or quartz (for higher resistance to 
thermal changes) . 


Material Pyrex Pyrex Pyrex Pyrex Quartz 
Immersion 
length, inches 1 2 4% W 5 
Wattage 100 250° 600 1200 600 
DC) 115 115 115 230 115 
Catalog No. 15956 15956 15956 15961 15966 
Each $6.00 $6.50 $11.00 $16.50 $15.00 


Larger sizes also available 


4233T — PYREX BEAKER with HANDLE 


Because you can grip it € 
firmly, the danger of 
dropping a beaker filled 
with hot liquid is elimi- 
nated. Sturdy PYREX 
Brand glass handle is at- 
tached with removable 
stainless steel band. 


4233T Beaker with handle, 


capacity 3000 mi ......... $ 3.75 


eM be ne ng with other “Pyrex” items to obtain 
quantity discounts. 


27271 — AUTOMATIC TIME SWITCH 


Turns off electrical 
equipment at end of 
any pre-set period up 
to 60 minutes, No 


winding; just connect 


to equipment and to 


115-volt A.C. outlet 


® ATLANTA 3, GA. 
SCIENTIFIC CO. 


© BUFFALO N.Y. 
BUFFALO APPARATUS CORP. 
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SERVING SCIENCE THROUGH SUPPLY 
ROCHESTER 3, N. Y. WILL CORP. 


23581 — SAFETY CAN 


For inflammable liquids, Strong, 
non-rusting spring holds the 
spout cap tight against leakage 
or evaporation, but permits ex- 
cessive gas pressure to escape. 
Heavy gauge metal, finished in 
red enamel. Underwriters’ Lab- 


oratories approved. Three sizes: 


Capacity, gallons 1 3 5 
$6.00 $8.00 


NEW YORK 12, N.Y. 
WILL CORPORATION 


BALTIMORE 1, MD. 
WILL CORPORATION of Md. 


! 
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MAXIMUM 
OPERATING CONVENIENCE 


Rotary Warburg Apparatus 


This greatly improved design represents the most 
modern developments in manometric apparatus. In 
addition to temperature controls of proven depend- 
ability and sensitivity (plus-minus 0.02°C.), the appe- 
ratus offers the outstanding performance and con- 
venience features given below, several af which are 
exclusive with Aminco. Heated models (room to 
50°C.) and refrigerated models (10° to 50° C.) are 
available as standard. 


Manometers stopped individually by mere twist of convenient 
knob. 


Rotatable—operator can bring any manometer before him without 
changing his position. 


Manometers read easily while in motion . . . 
not wobble. 


Manometer holders easily removed by exclusive release mechanism. 


Manometers will 


Numb on t 
stations easily identify man- 
ometers. 


Water lost by evaporation 
automatically replaced . . . 
no plumbing connections 
necessary. 

Rotatable gassing manifold 
available. 

Flask oscillation adjustable 
as to speed and amplitude. 


Quiet in operation. 


Accommodates various 
types of manometers. 


Illustrated: 
Heated Model Rotary Ap- 
paratus; conventional rec- 
tangular type also available. 


Write for 
Bulletin 2168-K 


MARYLAND 
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HIGH VACUUM WORK 


APIEZON 


OILS, GREASES, WAXES 


Apiezon products have the 
recognition of leading sci- 
entists who accord them 
top preference for high 
vacuum work. A bulletin 
just off the press describes 
the physical characteristics 
of a variety of special oils, 
greases and waxes for oil- 
diffusion pumps, sealing joints, stop cocks, 
etc. You should have a copy to augment 
your store of knowledge on the subject. 
Mailed free; simply ask for Bulletin 43-SM. 


JAMES G. BIDDLE CoO. 
Electrical & Scientific Instruments 
1316 ARCH STREET, PHILADELPHIA 7, PA. 


NUCLEOPROTEINS 
and 
DERIVATIVES 
Adenosine Triphosphate Hypoxanthine 
Adenine Inostine 
Adenine Sulfate Iron Nucleate 
Adenylic Acid 7 anese Nucleate 
Adenosine ethyl Uracil 
Cozymase Acid (Ribose 
Cytidine Nucleic Acid) 
Cytidine Sulfate Protamine Nucleate 
Cytidylic Acid Acid 
Cytosine Ribose 
Desoxyribonucleic Acid Nucleate 
Fructose-6-Phosphate Sodium Desoxyribonuc 
(Barium Ammonium Uridylate 
Glucose-1-Phosphate Thymine (5 Methyl 
(Potassium) Uracil) 
Glutathione Uracil 
Guanine Uridine 
Guanine Hydrochloride Uridylic Acid 
Guanosine Uramil 
Guanylic Acid Xanthine 
Hexase Diphosphate Xanthosine 


Write for Revised Catalogue S#901 Listing 
a Complete Selection of Nearly 500 
Important Biochemicals 


NUTRITIONAL BIOCHEMICALS CORP. 


21010 Miles Avenue @ Cleveland 28, Ohio 


Science, Vol. 113 


May 


4 
Y 
A R D 
bd 
: 
“A = 
| 
J i | 
| 
OSE 


ULTRA 


PIPETTES AND ACCESSORIES 


SPECIFICATIONS 


Ultra Micro Pipettes are individually calibrated with dry mercury 
to contain. Graduation marks are accentuated with red enamel filler. 
Delivery tips are stone beveled and have an outside diameter about 
four times bore size. Length of pipettes is from 110-175mm. Pipettes 
are made from especially drawn PYREX capillary tubing. 


TOLERANCES 


The National Bureau of Standards has not as yet established toler- 
ances on these pipettes. Because many laboratorians would like to 
avoid the necessity of re-calibrating their pipettes, the following 
tolerances have been established for “aba” production—each unit 
guaranteed to be within these limits, (A = .001). 


1— 10 lambda... 1.0% of total capacity 
11— 49 lambda... 0.75% of total capacity 
50—500 lambda 0.5% of total capacity 


2410 2411 


No. TYPE Each Carton 
2410 To contain 1, 2, 3, 4, 5, 8, 9, 10 x. 
Sizes may be assorted. (Corton of 12) .. $2.00 $21.60 
2411 To contain 15, 20, 25, 50, 60, 70, 75, 80, Le 
and | X. Sizes may be assorted. (Cart 
2412 To contain 125, 150, 200, 250, 300, 400, 500 
. Sizes may be assorted. (Carton of 12) 2.00 21.60 
2413 2, 4, 6, 8, 10 A. Sizes may be assorted. Filled 
with’ capillary action usually emptied — 
small rubber tubing. (Carton of 12) 2.50 27.00 
2414 Rhetbers Qualitative Transfer 1.0 mi. (Carton 
2415 Pipette Control Lucoflex 
Adaptor. Cap. 1 mi. (Carton of 6) ..... 4.00 21.60 
2416 Graduated Measuring Ultramicro Pipette. 
Calibrated to contain; five graduations on 
each pipette. See below for sizes. Sizes 
may be assorted. (Carton of 12) ...... 2.30 24.84 
far 2916 A B D E F G H 
Calibrated in A ........... 1 2 5 10 20 25 30 40 50 . 


Transfer 
e Pipette Control 


= uated Measuring 


TANDARD SCIENTIFIC SUPPLY 
4 West 4th Street New York 12, N. Y. 
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Here’s a man you ought to know well . . . he’s 
a vital force in the accelerated progress of 
America’s great industry of Science. He cando 
a lot for you—save you time in your work... 
save you money on your equipment .. . show 
you new, easier, more efficient methods... and 
help you get the most out of your investment 
in scientific instruments and equipment. 
Your Bausch & Lomb dealer is a trained 
specialist, carefully selected and franchised by 
B&L for his ability and eagerness to help you 


solve problems of instrumentation. And he’s 


as near as your telephone 

. wherever you see a dot 

on this map. Let him help you with your spe- 
cific problem. He will gladly provide free 
demonstrations from his complete line of 
Bausch & Lomb instruments . . . standard- 


setters in every branch of science. 


WRITE for the name and address of the author- 
ized B&L dealer establishment serving your 
area. Bausch & Lomb Optical Company, 642-7 
St. Paul Street, Rochester 2, N.Y. 
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Copyright and the Right to Credit’ 


Ralph R. Shaw 
U. S. Department of Agriculture, Washington, D. C. 


ITERARY PROPERTY consists of the right 
of first publication, known as “common-law 
literary property,” and the statutory right to 
control public use after the first publication. 
It is of concern not only to authors, publishers, and 
copyright lawyers, but to the scholarly public as well. 
At meetings of scientists, humanists, librarians, and 
other users of recorded knowledge—in fact, wherever 
communication of any kind is discussed—questions 
about literary property soon come to the fore. When 
these questions arise, argument and frustration al- 
most inevitably follow, for, as pointed out by one 
eminent jurist, copyright is the “metaphysics of law.” 

Certainly there are great difficulties in determining 
just what the law is. Individuals differ on many 
points; lawyers disagree; the courts appear at times 
to contradict each other and, in some cases at least, 
to disregard principles previously established by 
higher courts. In addition, there are many points of 
the intent and application of both common-law lit- 
erary property and of statutory copyright that have 
not been interpreted by the courts. 

The heights to which confusion may rise in this field 
are indicated by the seeming paradox that, whereas 
publication without notice dedicates a book so pub- 
lished to public use, a book that is printed and bound, 
and that bears no notice of copyright, may, in fact, 
never have been “published” and may therefore be 
protected by the common law. Thus, lack of notice 
alone is no guarantee that a book is in the public 
domain. Since deposit is not required to secure eopy- 
right, failure of the Copyright Office records to show 
registration is no guarantee that a printed book is not 
protected as literary property. 

On the other hand, a book. bearing the copyright 
notice in the name of the publisher may, under the 
theory of “beneficial interest,” actually be the literary 
property of the author—whose name, as will be shown 
here, need not even appear in the book—and the pub- 
lisher, who is the legal owner of the copyright, may be 
an infringer of the copyright he legally owns. 

In view of the present state of confusion in the 
protection of literary property, it appears to be only 
a matter of time until fundamental rethinking of the 
nature and scope of literary property will become 
essential. When that is done, a number of aspects of 
this field that are of great importance to scientists 
and to other scholars should receive thorough con- 
sideration. 

The failure of both our common law and our statute 
to recognize the right of an author to receive credit 

‘Extracts from Literary Property in the United States. 


Washington, D. C.: Scarecrow Press (Dec. 1950). Copyright ° 


1950, by Ralph R. Shaw. 


May 18, 1951 


for what he has created constitutes a serious gap in 
the protection of literary property. As pointed out 
by the Illinois Appellate Court, in 1948, in the case 
of Morton v. Raphael (1, 208-10) an “. . . author 
has no inherent right to have his name used in con- 
nection with his work, his name may be wholly omitted 
from the work, if the proprietor of it sees fit to do so. 
.. 2’ In so speaking, the court merely followed the 
precedents set for it by other authorities, both in the 
field of common-law literary property and in the field 
of statutory copyright. Thus, in the case of Vargas v. 
Esquire (1, 223-4), the Seventh Cireuit Court of 
Appeals said, in 1947, that Vargas had no right to 
have his name used in connection with his drawings, 
and the “Vargas Girl” became the “Esquire Girl.” 
This pattern of decisions was firmly established at 
least as far back as 1915, when the Appellate Division 
of the New York State Supreme Court said, in De- 
Bekker v. Stokes (1, 262) “The plaintiff was not en- 
titled to have his own name appear in the book.” In 
the motion-picture industry, too, there is evidence that 
the right of an author to credit depends upon some 
specific act in addition to creation, for it is stated, in 
Harris v. Twentieth Century (1, 263), that failure 
of a contract to include the right to screen credit 
divested the plaintiff of “all rights generally known 
as the moral rights of authors, which rights include 
the right to credit as author of a work.” 

The basic requirement of authors for a right to 
credit for what they have created was well stated by 
Judge William Seabury, in 1910, in the case of 
Clemens v. Press Publishing (1, 20-21) : 


Even the matter of fact attitude of the law does not 
require us to consider the sale of the rights to a literary 
production in the same way that we would consider the 
sale of a barrel of pork. Contracts are to be so con- 
strued as to give effect to the intention of the parties. 
The man who sells a barrel of pork to another may 
pocket the purchase price and retain no further interest 
in what becomes of the pork. While an author may write 
to earn his living and may sell his literary productions, 
yet the purchaser, in the absence of a contract which 
permits him to do so, cannot make as free use of it as he 
would of the pork which he purchased. The rights of the 
parties are to be determined primarily by the contract 
which they make, and the interpretation of the contract 
is for the court. If the intent of the parties was that the 
defendant should purchase the rights to the literary prop- 
erty to publish it, the author is entitled not only to be 
paid for his work but to have it published in the manner 
in which he wrote it. The purchaser cannot garble it or 
put it out under another name than the author’s, nor can 
he omit altogether the name of the author, unless his con- 
tract with the latter permits him to do so. 

The position of an author is somewhat akin to that of 
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an actor. The fact that he is permitted to have his work 
published under his name or to perform it before the 
public necessarily affects his reputation and standing 
and thus impairs or increases his future earning ¢a- 
pacity .... 


However clearly this may define the concept of the 
right of authors to receive credit for their writings, 
it was merely the minority opinion of Judge Seabury, 
for the majority of the court took the opposite posi- 
tion, stating: “Title to the manuscript having passed 
by the completed contract made on August 3, 1909, 
the defendant was not obligated to publish it at all, 
nor could plaintiff compel or prevent its publication 
with or without his name. The objections, refusals, and 
wishes of the plaintiff after parting with the title in 
the property may betray the eccentricities of the au- 
thor; but they have no greater weight in law than 
the wishes of a stranger to the transaction after it 
was consummated.” 

From the cases cited above it appears that the 
courts, both state and fedéral, have ruled quite con- 
sistently that an author has neither a common-law 
nor a statutory right to have his name reproduced in 
connection with his writings. There seems to be no 
ease, except for the minority opinion of Judge Sea- 
bury, which even approaches recognition of the right 
of an author to receive credit for what he has created. 
Yet the right to receive credit for his writing may well 
be a more potent incentive to publication, which is the 
objective sought by the constitutional grant of copy- 
right, than is the right to share in the direct monetary 
earnings that may result from the sale of published 
copies of the author’s work. 

The reason for the failure of the common law to 
protect the right to credit probably reflects the fact 
that, when the common law was first interpreted, and 
when its precedents were being formulated, the pat- 
tern of publication was quite different from the 
present one. In the early eighteenth century, when 
Anglo-Saxon civilization progressed to the point of 
recognizing and protecting literary property, there 
were few scientific journals. The writings to be pro- 
tected were not primarily scientific communications, 
which are written, in large measure, for the purpose 
of advancing civilization. When our concepts of liter- 
ary property rights were evolving, the thing to be pro- 
tected was predominantly the book or pamphlet writ- 
ten for sale and published for profit. 

As the types of contributions to knowledge and 
their various forms of expression have multiplied, the 
courts have attempted to fit the concepts of another 
day, which still underlie both common-law literary 
property and statutory copyright, to modern condi- 
tions. However, the problem of the right of authors 
to receive credit for what they have created appears 
to be one of the many areas that have been neglected. 

The right to credit—i.e., the right to receive recog- 
nition for constructive contribution to the written 
record of science—is a very important one. Publica- 
tion of contributions to knowledge is the only form 
of advertising considered ethical among the profes- 


572 


sions. Although the man who writes a book may ex- 
pect or hope for monetary profit, that is seldom true 
of contributors to American scholarly periodicals, In 
our modern civilization, with probably as many as 
50,000 scholarly journals, few of which pay their 
contributors, the only compensations an author re- 
ceives from making his writings available to the world 
are the satisfaction of contributing to knowledge and 
the investment in his professional future, which re- 
sults in stimulation of his professional advancement 
or recognition of his contribution. If his name need 
not be included, the incentive for publishing scientifie 
literature would be greatly reduced. 

All of this, of course, seems fairly academic, be- 
cause rarely would a publisher of a reputable scientific 
periodical want to omit the name of the author of 
any of its articles. The reputations of its authors 
build the reputation of the journal. There are, how- 
ever, two respects in which this concept of a “right 
to credit” might be of vital importance to scholars. 

The less important of these deals with the right to 


credit in quotations from an author’s text. If the right ° 


to credit were recognized in law, then failure to credit 
the source would be a violation of law, instead of 
being merely bad manners, and the situation would 
be rapidly improved. The more important aspect of 
the right to credit, however, is that it may be in direct 
conflict with the right to restrict or control distribu- 
tion, which is inherent in both common-law literary 
property and in statutory copyright. 

Periodical articles, which are published by the tens 
of thousands, are not often protected in the name of 
the author. If they are protected by statutory copy- 
right at all, it is in the name of the publisher. The 
commercial publisher’s interest in publication is the 
sale of copies of the entire issue or volume for profit. 
If he does not sell copies at a profit, he will soon be 
a bankrupt ex-publisher. The author, however, may 
be interested in the widest possible dissemination of 
his writings, and if someone were willing to reprint 
10,000 copies of his article for free distribution, that 
would provide a great additional profit to the author 
in terms of professional credit. In such a ease, the 
author’s judgment must be conditioned by the fact 
that, if enough articles were reprinted from any 
journal, it might reduce the sale of the journal to such 
an extent that there would be no journal in which to 
publish. 

Of course, such a contingency seems very remote. 
Scholarly journals generally provide reprints to the 
author. Since the number of reprints is ordinarily 
limited only by the number the author wants and is 
able to, pay for, there appears to be no evidence that 
reprinting of articles reduces the sale of journals; on 
the contrary, there is some evidence that it may in- 
crease the sale of journals by providing samples of 
their content to a wider public. 

Since both the common-law literary property and 
statutory copyright are clearly for the benefit of 
authors, and the rights of proprietors and publishers 
are secondary and derived from the rights of authors, 
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the principle of the right to credit should receive 
recognition, even if there were evidence of some con- 
flict between that right and the needs of publishers. 

In the present state of the common-law literary 
property and of statutory copyright, it is quite clear 
that authors do not have the right to require that their 
names be published in connection with their writings. 
In those cases in which a contract is involved—which 
is not normally the case in any formal sense when 
contributions are sent to scholarly periodicals—the 
contract can protect this right. When no formal con- 


tract is involved, the author appears to have no re- 
course, under the present state of the law, if his 
article is published without his name. 

The right to credit is important, and if revision of 
our literary property laws to meet twentieth-century 
conditions is ever undertaken, this right should re- 
ceive serious consideration. 


Reference 


1. SHaw, R. R. Literary Property in the United States. Wash- 
ington, D. C.: Scarecrow Press (1950). 


The Hall of Fame 


Bertha L. Lyons, Curator 
Hall of Fame, New Y ork University 


WILLARD a physicist and one of 
America’s outstanding scientists, has just been 
honored by election to the Hall of Fame, and 
honored by a majority of lay persons, in no way 
connected with science. We say by a majority of lay 
persons, because the Electoral College of the Hall of 
Fame includes only nine scientists out of the total of 
113 distinguished men and women from every walk of 
life who cast ballots in the election of 1950. In this 
election a majority vote was the requisite for in- 
clusion in the Hall, and Gibbs received 64 votes. The 
votes recorded for the other candidates chosen were 
as follows: 


William Crawford Gorgas 81 votes 


Woodrow Wilson 
Susan B. Anthony 
Alexander Graham Bell = 
Theodore Roosevelt 


The origins of the Hall of Fame are closely allied 
with the growth and development of New York Uni- 
versity, which had bought a tract of land in the Bronx, 
now known as University Heights, for the establish- 
ment of an uptown campus. In 1896 the Gould Mem- 
orial Library, the Hall of Philosophy, and the Hall 
of Languages were planned. When the drawings for 
these buildings were submitted to the University 
Council, an architectural relief and foreground were 
suggested, which subsequently took the shape of the 
Colonnade, which now half encircles the three original 
buildings. This was a costly bit of architecture to a 
wmiversity not heavily endowed; hence Henry Mitchell 
MaeCracken, then chancellor, had to make it fune- 
tional, and this he did by making it an American 
titadel of fame. He immediately enlisted the interest 
of Helen Gould (later Mrs. Finley J. Shepard), and 
through her generosity the Hall of Fame was built; it 
was officially dedicated in 1901. It is not alone a 
monument to the architect, Stanford White, but it is 
today a national institution, for the cultivation of our 
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traditions in a time when they are being attacked 
from within and without, by exalting those who 
founded or sustained our nation. 

“Every American is a shareholder in the Hall of 
Fame” literally and figuratively, for, in the elections, 
any American citizen may propose the name of a man 
or woman who was a citizen of the United States, and 
who has been deceased twenty-five years or more. 
Nomaations are called for on April 1 preceding an 
election zear, and close on April 1 of the election year. 
Elections are held every five years. 

New York University, through its senate, admin- 
isters the affairs of the Hall of Fame, but only in the 
capacity of trustee for the nation. No one connected 
with the university has a voice in the elections, the 
choices being entirely in the hands of the Electoral 
College, which is made up of eminent men and 
women, from every state in the union and from every 
field of endeavor, who give their services to the nni- 
versity. The electors are permanent choices, made by 
Ralph W. Sockman, director of the Hall of Fame, and 
ratified by the University Senate. Since the elections 
take place only at five-year intervals, the Electoral 
College is constantly being reinforced by new mem- 
bers to replace those electors who pass away or who 
find it necessary to resign. 

The nation really owes a vote of thanks to the men 
and women who, through the years, have served as 
electors, for their appraisal of the nation’s great. 
We are constantly being asked by the public, “What 
is an elector’s yardstick of fame or greatness?” At 
first blush, this would seem to be a fairly simple 
question, but when one sees some of the names hope- 
fully submitted by the public for inclusion in the 
Colonnade, one wonders! A former elector, Henry 
van Dyke, once briefly defined fame as “. . . a durable 
good renown, earned by service, approved by the wise, 
and applauded by the common voice. . . .” Dr. van 
Dyke added, “The electors are not chosen to confer 
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fame, but only to recognize it. For this they have 
need of observation, judgment, patience, and am open 
mind.” 

In studying the votes of the more recent elections, 
and particularly those cast for Gibbs through the 
years, it is interesting to note that he received but 


nine votes in 1920, the first time his name was sub-_ 


mitted. Again, in 1935, he received 55 votes, but in 
1945 the number dropped to 36. Several other candi- 
dates, like Gibbs, men of great distinction, have had 
comparable fluctuations in the votes by the electors 
through the years. As with actors on the legitimate 
stage and on the radio, the difficulty lies in the some- 
what ephemeral character of even a great reputation. 
The progress of one generation sometimes obscures 
or outdates the achievements of a former one—a con- 
sideration that does not hold as frequently in the case 
of authorship or of art, where the record is more ob- 
viously and permanently made. Certainly a scientist 
like Gibbs, or a physician like Beaumont or McDowell, 
has made his ‘record, and is it not logical to expect 
an organization such as the American Medical Asso- 
ciation or some other scientific body to herald the 
achievements of those within its own ranks? In these 
days of expanded public relations and noteworthy 
inventions, we are under obligation to many persons 
for devices of large usefulness, but where the scientist 
or the inventor happens to be a very modest individual, 
as in the ease of Gibbs, his work is often obscure, 
especially to laymen. 

In the past twenty years, the public has become 
quite vocal in the elections, and organized groups 
have enthusiastically endorsed their particular candi- 
dates. The electors of the Hall of Fame are perform- 
ing a national duty, and in view of this, the university 
has had no hesitancy in making known to the public 
the names and addresses of the men and women 
serving as electors. Many expressions of opinion con- 
cerning candidates have been sent to the electors in 
recent years by individuals throughout the country. 


What effect these have had upon the electors, those 
who administer the elections of course have no means 
of knowing. An interesting case in point, however, was 
the candidacy of Thomas Paine in 1945. Through the 
years, Paine received the following votes: In 1920, 
when he was first considered, 32 votes; in 1925 his 
name was not on the ballot. In 1930, he was again 
proposed, and received 36 votes; in 1935 his popu- 
larity diminished to the point of only 15 votes; in 
1940 he received 50 votes, and in 1945, the year of 
his election, he received 51. In 1945, whilé his name 
was being considered, a well-financed campaign was 
organized for his election, the details of which may be 
obtained by referring to a volume entitled Public Re- 
lations in Action, by Philip Lesly. Every device of 
press and radio was employed, but despite all this 
propaganda, he received only one vote more than he re- 
ceived in 1940. It might also be pointed out that early 
in 1945, before the electors voted, the three-fifths 
vote that was mandatory for a number of years, was 
changed by the senate to a majority. Had it not been 


for this change in the ruling, Thomas Paine, along: 


with Walter Reed and Sidney Lanier, would not have 
been elected that year. These facts are mentioned to 
illustrate how the electors are affected by propaganda. 

The university has never attempted to influence in 
any way the opinions of the respective electors—our 
position being strictly neutral. The public seems to 
feel, however, that the electors shotld be apprised of 
the merits of a particular candidate, and, since we are 
a national institution, we feel that all citizens must 
have an opportunity to be heard. Like a good jury, 
the electors of the Hall of Fame have consistently 
performed a difficult role judiciously. They must be 
ef the opinion of Dr. van Dyke, who concluded his 
address on “Fame” with these words: “May no names 
be written on these walls [The Hall of Fame] except 
those that are lovely and of good report—names of 
men and women who have served humanity in their 
day and generation and deserved well of the Republic.” 


Technical Papers 


A Simplified Silver Impregnation 
Method for Vaginal Smears* 


Gardner M. Riley, S. J. Behrman, and B. De Vore 


Department of Obstetrics and Gynecology, 
University of Michigan Medical School, Ann Arbor 


The vaginal smear method for the diagnosis of car- 
cinoma of the uterus was introduced by Papanicolaou 
and Traut in 1943 (1). Since that time many pub- 
lished reports (2) indicate the usefulness of this 
method as an aid in the detection of uterine cancer. 


1 This study has been supported by a grant from the Fac- 


ulty Research Fund, University of Michigan. 
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The almost universal adoption of the stains and 
method so carefully developed by Papanicolaou (3) 
has undoubtedly resulted from the desire of most 
workers to apply the originally deseribed diagnostic 
criteria for malignancy. This adherence to the original 
staining method has permitted a standardization of 
technique and facilitated teaching of the cytological 
method, but it has tended to discourage the appli- 
eation of other histological methods. 

Recognizing that the most important cytological 
criteria for malignancy were based upon nuclear char- 
acteristics, the authors concentrated their efforts upon 
the development of a technique that would readily 
expose the chromatin elements of the nucleus. A pre- 
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liminary description of a silver impregnation method 
was reported by this laboratory in 1948 (4). This 
method was based on the more complicated diammine 
silver carbonate reticulum method of del Rio Hortega. 
Subsequently, the technical details have been improved 
and standardized as outlined below. 

Preparation of vaginal and cervical smears: Using 
a saline-moistened cotton applicator, a sampling of 
exfoliated cells is obtained from (1) the posterior 
fornix of the vagina and (2) the cervical os at the 
squamocolumnar junction. The smear is made by roll- 
ing the applicator over the surface of a clean micro- 
scopic slide. 

Fixation of smears: The smear, while still moist, 
is immersed in 20% formalin (1 volume formaldehyde 
diluted with 4 volumes distilled water) for at least 15 
min. The smears may be allowed to dry following 
fixation or carried directly to the next solution. 

Staining procedure: 

1. Rinse smears in ammonia water (5-6 drops am- 
monium hydroxide in 100 ml distilled water). 

2. Rinse successively in 2 jars of distilled water. 

3. Impregnate with a medium strength silver car- 
bonate solution for 2-3 min. This dilution of silver 
carbonate is prepared by adding 1 volume of stock 
solution to 1 volume of distilled water. The stock solu- 
tion is prepared as follows: To 100 ml 10% silver 
nitrate add 300 ml 5% sodium carbonate. Then ecare- 
fully add ammonium hydroxide drop by drop (about 
10 ml) with constant shaking until the precipitate is 
just dissolved. An excess of ammonium hydroxide will 
reduce impregnation and should therefore be avoided. 
This solution should be stored in a brown glass bottle. 

4. Remove excess silver carbonate solution by touch- 
ing edge of slide to absorbent paper and reduce in 1% 
formalin (1 ml 40% formaldehyde diluted with 39 ml 
distilled water) for 1 min. Although not a necessary 
part of the procedure, a lighter background and one 
with few particles of reduced silver will be obtained 
if the formalin solutions for fixation and reduction 
are buffered to a pH of approximately 7. The authors 
use one of the phosphate mixtures tabulated by Hawk, 
Oser, and Summerson (5) to dilute Merck’s reagent 
quality formaldehyde. 

5. Rinse thoroughly in distilled water and examine 
under the microscope for staining quality. In the 
event that a heavier impregnation is desired, cover the 
slide again with silver carbonate solution for 2-3 sec, 
reduce once more in 1% formalin, and rinse in dis- 
tilled water. 

6. Dry in air or by rinsing successively in 90% and 
absolute alcohol, rinse in xylol, and mount in clarite 
or Canada balsam. 

In this laboratory the routine evaluation of more 
than 3,000 cervical and vaginal smears has been ac- 
complished without clearing and mounting (Step 6). 
These final steps in the procedure have been reserved 
for a few smears which proved unusually difficult to 
evaluate and for those preparations from which photo- 
micrographs have been made. 

The most practical method for applying the silver 
carbonate solution is as follows: Place slides face up 


May 18, 1951 


& 


Fic. 1, Silver impregnation of a small cluster of malignant 
cells in a case of poorly differentiated squamous cell carci- 
noma. A large normal superficial squamous cell lies between 
the abnormal cells and a small, malignant cell. (x 975.) 


on parallel glass rods over any convenient collecting 
vessel (a commercial-type staining rack is available). 
Pour a small quantity of solution into a funnel with 
filter paper in place and successively flood each slide. 

All the cellular components of the vaginal smear are 
readily identified following impregnation with silver. 
These elements may include the various types of 
epithelial cells from the vagina and uterus, leucocytes, 
vaginal flora, pathogenic organisms such as yeast 
mycelia, spermatozoa, and occasional erythrocytes. The 
red blood cells are usually hemolyzed in the aqueous 
formalin solution and are encountered only in prepa- 
rations that have been inadvertently dried before 
fixation. 

In general, the nuclear chromatin of epithelial cells 
appears intensely black following impregnation with 
diammine silver carbonate. The color of the cytoplasm 
will vary from pale yellow to. dark brown. Malignant 
cells are usually recognized with ease because of the 
fact that their abnormal nuclei become deeply im- 
pregnated (Fig. 1). 

Not infrequently the nuclei of normal, and espe- 
cially malignant, cells are so heavily impregnated with 
the silver solution in the routine procedure that they 
appear as solid, amorphous elements. This condition 
obseures the details of chromatin distribution and 
nucleoli status within the nucleus. In any instance 
where a careful study of these elements is indicated, 
it has been found very helpful to immerse the slide 
briefly in a 5% solution of sodium thiosulfate follow- 
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ing Step 5. With a little experience, this procedure 
will result in a demonstration of fine chromatin detail. 
This step is most useful in those cases where a diag- 
nosis rests upon the condition of the nucleoli. 

From September 1947 to September 1950, this 
method has been applied to more than 2,000 clinical 
eases where there was some reason to suspect the 
existence of carcinoma of the uterus. The accuracy 
of the method was found to compare very favorably 
with reported accuracies for conventional, polychrome 
methods. These statistics will be reported in detail in 
another communication. Preliminary studies indicate 
that the method can be applied equally well to cen- 
trifuged concentrates of gastric washings and secre- 
tions of the respiratory tract. 

The following technical advantages for the silver 
impregnation method may be listed: (1) The pro- 
cedure is relatively simple, rapid, and inexpensive; 
(2) chromatin elements are deeply impregnated with 
silver carbonate; (3) counterstains are not necessary ; 
(4) the masking effect of large numbers of erythro- 
cytes is avoided; (5) silver carbonate impregnated 
smears are less fatiguing to examine than polychrome- 
stained smears; and (6) the diagnostic accuracy of 
the method compares very favorably with accuracies 
reported for other methods. 
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The Use of Ultraviolet Light as a Means 
of Diagnosing Carnation Mosaic* 


W. D. Thomas, Jr., R. R. Baker,? 
and Joseph G. Zoril 


Department of Botany and Plant Pathology, 
Colorado A and M College, Fort Collins 


Virus diseases of the carnation (Dianthus caryo- 
phyllus L.) recently assumed greater importance 
when increased efforts were made to produce virus- 
free foundation stocks. However, in cleaning up these 
stocks the recognition of mosaic symptoms is often 
difficult, because of the narrow leaf in many varieties 
and because of complications from the effects of 
temperature variations and nutritional disturbances 
upon manifestations of symptoms. 

Differential stains have been used to detect the 


1 Published with the approval of the Director as Paper No. 
851 of the Scientific Journal Series of the Colorado Agricul- 
tural Experiment Station. 


2Formerlvy creduate assistant with grant from Colorado 
State Flower Growers Association. 
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TABLE 1 


THE COMPARATIVE EFFECTIVENESS OF ULTRAVIOLET LIGHT 
AND INOCULATION oF Dianthus barbatus As MEANS 
OF DIAGNOSING CARNATION MOSAIC 


No. infected plants as 


Total determined by 
no. 

Variety plants Ultra- barbat 
tested violet 

light 

lation 

Scarlet King 4,895 4,868 4,869 

Dark Pink Virginia 928 922 925 

Hercules Virginia 6,993 6,993 6.993 

Donna Lee 6,602 6,593 6,593 

Pelargonium 3,505 3,470 3,471 

Miller’s Yellow 2,941 2,939 2,939 

Northland 578 577 577 

Dark Pink Patrician 2,180 2,167 2,170 

Frosted Pink Patrician 3,936 3,936 3,936 

White Patrician 3,205 3,205 3,205 

Total 35,763 35,670 35,678 


presence of viruses in other plants (1-3), but they 
have not proved satisfactory in detecting carnation 
mosaic. The species Dianthus barbatus L. (4) has 
been found to be a satisfactory symptom indicator 
for carnation mosaic virus, but the technique of using 
it consumes much time and space. 

MacLean and Kreutzer (5) reported that fluores- 
cence in ultraviolet light offered a possible means 
for diagnosing potato virus diseases. The fluorescence 
of plant extract in ultraviolet light has been reported 
to reveal the presence of streak in carnation material 
(6). The same method also revealed mosaic, but it 
was subject to such variation that recognition was 
often not accurate. A modified procedure, which has 
proved useful in detecting mosaic virus in carnations, 
is reported here. 

The process consists of preparing a sample of 
plant extract by cooking 2 g of carnation terminal 
vegetative shoot in 10 ml of distilled water for 45 
min at 15 lb pressure.’ The cutting is then removed, 
and 2 ml of n-butanol added to the solution, The 
solution is shaken vigorously and allowed to settle. 
A drop of concentrated NH,OH is added to the solu- 
tion to increase the pH. To detect the presence of 
the virus, the solution should be placed before a 
250-w G-E Mazda mercury-are lamp, type A-H4, 
using filter No. 41, which transmits light with wave- 
lengths between 3,253A and 4,200A. Extracts of 
mosaic-infected plants fluoresce a light-pink color 
at the interface between the water and the butanol. 
Solutions from virus-free plants have no similar 
fluorescence. 

The efficiency of this technique was tested over 3 
years’ time by examining extracts from 35,763 
euttings from 11 carnation varieties: 4,895 Scarlet 
King; 928 Dark Pink Virginia; 6,602 Donna Lee; 

® The assistance of August Mussenbrock and W. D. Holley, 


of the Department of Horticulture, in securing and preparing 
materials is gratefully acknowledged. 


4Manufactured by Switzer Brothers, Cleveland, Ohio. 
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3505 Pelargonium; 1,647 Pink Patrician; 2,941 
Miller’s Yellow; 578 Northland; 533 Dark Pink 
Patrician; 6,993 Hercules Virginia; 3,936 Light Pink 
Patrician; and 3,205 White Patrician. 

Five test plants of D. barbatus were concurrently 
inoculated with an extract from each of the carnation 
plants tested, using a carborundum powder No. 320 
as an abrasive. Equal numbers of plants of uninocu- 
lated D. barbatus were maintained as controls. Table 
1 compares the results obtained with the two tech- 
niques. 

These data show only very slight differences be- 
tween results from the ultraviolet light test and those 
obtained by inoculation of D. barbatus. This ultra- 
violet-fluorescence technique has proved useful for 
more than 2 years in indexing carnation cuttings for 
foundation stock. The identity of the fluorescent ma- 
terial is not known. It very likely is not the actua! 
virus, however, because the heat and butanol treat- 
ment would have precipitated any protein presen‘ 
during preparation. 
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Abundance of N** in the Nitrogen 
Present in Crude Oil and Coal 


Paul V. Smith, Jr. and Boyd E. Hudson, Jr. 


Esso Laboratories, Standard Oil Development Company, 
Linden, New Jersey 


A recent paper by White and Yagoda (1), disclosed 
an apparent correlation between the concentration of 
the N° isotope and the geological age of the pitch- 
blende ores. The abundance of N** increased from the 

TABLE 1 
N*® CONTENT OF SEVERAL COALS AND CRUDE OILS 


Geological 
Description age in yr Atom % N* 
(x 10°) 
Crude oil, Ledue No. 1, 290 0.3715 + 0.0003 
Alberta, Canada (Devonian) 
Crude oil, Lloydminster 105 0.3725 + 0.0013 
No. 3, Alberta, (Lower 
Canada Cretaceous) 
Coal, Atoka formation, 230 0.3740 + 0.0016 
Seminole, Okla. (Pennsylvanian) 
Coal, Frontier forma- 70-110 0.3687 + 0.0002 
tion, Little Horse (Cretaceous) 
Creek, Wyo. 
Cylinder nitrogen 0.3705 + 0.0005 


Comparative Data by White and Yagoda (1) 
Atmospheric nitrogen 0.371 +0.002 
Uraninite, Wilber- 1,050 0.614 +0.012 

force, Canada 
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0.371 + 0.002 atom % present in the atmosphere today 
to as much as 0.614+0.012 atom % in a uraninite 
sample 1,050 x 10° years old. 

Inasmuch as no hypotheses were presented which 
adequately explained this correlation, it seemed of in- 
terest to us to see if this same phenomenon might ap- 
ply to the chemically bound nitrogen found in erude 
oils and coals. If some such time seale could be estab- 
lished for determining the age of nonradioactive geo- 
logical samples, it would be of great value to the 
petroleum geologist in particular. 

The nitrogen samples were obtained by the conven- 
tional Dumas analytical combustion. The azotometer 
was then connected through a liquid nitrogen trap to 
the gas inlet system of a G-E analytical mass spee- 
trometer. In all cases, the gas analyzed contained over 
99% nitrogen. Trace amounts of oxygen and water 
were obtained in several of the samples. As also ob- 
served by White and Yagoda, a small peak at mass 30 
was found, which may be attributed to N**0"*. 

As shown in Table 1, the percentage abundance of 
N*® in the nitrogen obtained from the organic matter 
in the oil and coal is essentially the same as found in 
the atmosphere today. In no case was the deviation 
greater than the probable over-all reproducibility of 
the experiments. The values shown in the table are 
the average of at least three mass spectrographic 
analyses on each sample. 


Reference 
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Internal Consistency of Determinations of 
Absolute Optical Configuration by the 
One-Electron Theory of Optical Rotation 


John F. Lane 


The School of Chemistry, Rutgers University, 
New Brunswick, New Jersey 


In 1938 Eyring and his co-workers (1) developed 
the one-electron theory of optical rotation and, with 
its aid, assigned to (—)2-butanol the absolute configu- 
ration I 


I 


CH, CHO 


| 


Ho” 
CH, CH, CH,0H 


an assignment which was in harmony with the tradi- 
tional assumption (2) of II for the configuration of 
(+) glyceraldehyde and which agreed with theoretical 
treatments of this problem by Kuhr (3) and Kirk- 
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wood (4), but conflicted with theoretical views ad- 
vanced by Boys (5). Shortly thereafter (6) the Ey- 
ring group applied this theory to the problem of the 
absolute configuration of (+)3-methyleyclopentanone, 
a more “tractable” molecule, to which they assigned 
the structure ITI. 

On first sight the formulations I and III appear 
inconsistent, since there exist data (7) in the litera- 
ture by which it may be shown that ITI must belong 
to the steric series, III (+ ?), IV (+?), V (+2), VI 
(+ ?). But (+) methylethylacetic acid has been shown 
(8) to be produced (over s-butyltoluenesulfonate) 
from I with practically certain Walden inversion! 

The apparent paradox vanishes, however, on closer 
inspection of the detailed calculations (6), for it ap- 
pears that in computing (6, p. 369) the rotatory 
strength, 

Roa = Clim { (Wop, /€X/ Wray (Wop, /Mx/Wany) } 
where 


m, = (25 
an error (in the sign) was made, so that this quantity 
should have been taken as 


2me 
Whence it follows that III represents not (+), but 
(-) 3-methyleyclopentanone. 


H 


GHs 


CH, 


CH, 


CO,H 


Accordingly, III (—) becomes configurationally 
identical with VI (—) and I (-), which result lends 
strength not only to Eyring’s treatment of the con- 
figurational problem, but also to the idea that the 
(arbitrary) stereochemical formulations now in eur- 
rent use are actually the correct ones. Certainly the 


foregoing analysis calls into question the recent sweep- . 


ing statement of Turner and Lonsdale (9) that “At 
present . . . there is no sound evidence either for or 
against the correctness of the Fischer convention.” 
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A Special Respiratory System in 
Mammalian Adrenal Glands 


Douglas G. Humm, Martin Roeder, 
Dean C. Watland, and Owen F. Kline 


Department of Biology, 
University of New Mexico, Albuquerque 


Mechanisms by which tyrosine or phenylalanine 
may be converted to adrenaline have been suggested 
many times, but the pathway of this oxidative con- 
version is as yet unknown. Coincident with this fail- 
ure is the lack of any direct evidence for the presence 
of an active tyrosinase in mammalian tissues, al- 
though some data have been presented suggesting that 
such an enzyme does exist (1). 

Since it has been shown (2,3) that the production 
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of melanin in the amphibian and the chick is brought 
about by the presence of neural crest derivatives in 
the skin, presumably by the action of a tyrosinase 
(4), the adrenal medulla, also a derivative of the 
neural crest, might be expected to contain an active 
tyrosinase. The presence of tyrosinase in this tissue 
has not been reported ia the literature, however. It 
has been our experience that the addition of tyrosine 
to surviving slices of adrenal medulla at pH 7.0-7.5 
does not result in an augmented oxygen consumption 
as measured in the Warburg manometer. 

The lack of stimulation observed in these cases 
does not necessarily indicate the absence of the 
enzyme, but may mean that the enzyme is already 
saturated with substrate, so that further additions 
have no effect on any oxygen consumption due to this 
enzyme. Since the tyrosinases thus far characterized 
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have been copper-containing, a logical approach to 
this problem could be made by adding to the enzyme- 
substrate system a copper group inhibitor such as 
phenylthiourea (5). If this were to result in a sharp 
decrease in oxygen consumption, the presence of a 
copper-containing enzyme would be suggested. When 
this experiment was carried out on the male rat 
adrenal medulla, using the Boell-Needham ultra- 
microrespirometer at pH 9.5, no decrease in oxygen 
consumption was observed. On the contrary, when 
such tissue had been exposed to phenylthiourea for 
a time, the addition of tyrosine caused an increase 
in oxygen consumption that in some cases amounted 
to as much as 700%. 


TABLE 1 
Tue Errects oF pH ON THE Qo 2 OF MEDULLARY 
TISSUE SLICES 


In the presence of 
glucose and phenylthiourea 


No. 


Before addition After addition 
—_— of tyrosine of tyrosine 
Qo, Range Qo, . Range 

2 0.6401 05- 0.7 0.5401 04- 0.6 
2 08401 0.7- 0.9 23401 24- 26 
995 2 1.3402 15 13.7422 115-159 
10.0 2 1.6+08 O8- 24 13.5+1.9 116-154 
16.1 2 9.8+1.0 8.8-10.8 13.2+1.2 12.0-144 
10.75 2 12.6+1.0 11.6-13.6 9.8+06 9.2-104 


The stimulated respiration could be inhibited by 
boiling and has been found to have a pH optimum 
in the neighborhood of 10.0, although at this ex- 
tremely high pH the time of activity is relatively 
short. The reaction does not proceed as fast but con- 
tinues longer at a somewhat lower pH. There is little 
or no detectable activity at pH 8.0 (Table 1). Both 
phenylthiourea and tyrosine independently increase 
the oxygen consumption at pH 9.5. 

These observations have been extended to include 
eattle and sheep, and the activity is found in the 
adrenal medulla of both these animals. This activity 
is not present in the testis or kidney of cattle. 

Despite the fact that the slices used in these ex- 
periments in the Warburg manometer were between 
20 and 50 mg wet weight, and that the manometric 
measurements were carried out under oxygen, the 
proportionality between the amount of tissue and the 
stimulated respiration was not always constant. 
Accordingly, it seems likely that there is yet a third 
substance. involved in the reaction, the concentration 
of which within the tissue slice determines the over- 
all rate of oxygen consumption. 

The concentration of phenylthiourea may be varied 
within wide limits (M/50-M/5,000) with little effect 
on the total stimulated respiration, although small 
changes in the total oxygen consumption may appear 
when proportionality is established. 

In an attempt to clarify the reactions involved in 
this system, phenylthiourea and tyrosine were added 
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Fic. 1. The effect of the addition of phenylthiourea and 
tyrosine in various orders upon the oxygen consumption of 
adrenal medulla slices. © O, phenylthiourea and phos- 
phate buffer, adding tyrosine at the dump; © @. phos- 
phate buffer, adding tyrosine and phenylthiourea at the 
dump ; A; phosphate buffer, adding tyrosine at the 
dump; and A —— A, phosphate buffer, adding phenylthi- 
ourea at the dump. 


to surviving slices of adrenal medulla in phosphate 
buffer at pH 9.5, both separately and in combination. 
At this pH it was observed that the augmented oxy- 
gen consumption after the addition of phenylthiourea 
alone to slices in phosphate buffer, and that due to 
the addition of tyrosine alone under the same con- 
ditions, were additive (Fig. 1) and equaled the oxy- 
gen consumption following the simultaneous addition 
of phenylthiourea and tyrosine to the same tissue slice. 

If the observed reaction is due to a tyrosinase, this 
enzyme must differ from any previously described 
tyrosinase (6) in that it is not inhibited by phenyl- 
thiourea or sodium diethyl-dithiocarbamate and ac- 
cordingly does not contain copper. 

It has been found that both the above reactions are 
strongly inhibited even at optimum pH with M/15 
and M/50 borate buffers. No explanation for this 
phenomenon is known. 

It seems possible, since the described oxygen con- 
sumption is located in the adrenal medulla and uses 
as a substrate the amino acid tyrosine, that the re- 
action or reactions are concerned with the physio- 
logical production of adrenaline. Analyses are in 
progress in this laboratory to test the validity of this 
hypothesis. 
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The Anesthetic Properties of Xenon in 
Animals and Human Beings, with 
Additional Observations on Krypton’ 


Stuart C. Cullen and Erwin G. Gross 


Division of Anesthesiology Department of Surgery 
and the Department of Pharmacology, 

State University of Iowa, 

College of Medicine, lowa City 


In 1946 Lawrence et al. (1) reported the effects on 
mice of the inhalation of xenon-oxygen mixtures. 
Their observations led them to believe that the inert 
gas possessed narcotic properties. In addition, one of 
the observers reported “dizziness” on the inhalation 
of a 50-50 mixture of ‘crypton and oxygen. They ad- 
vanced the hypothesis that the effects observed were 
associated with the high fat solubility of the gases 
and their high oil-water ratio, and were consistent 
with the Meyer-Overton hypothesis. In an extensive 
review of the literature they report the solubility of 
krypton as a Bunsen absorption coefficient of 0.43 
in oil at 37° C and of 0.045 in water at 37° C with 
an oil-water ratio of 9.6. Xenon is reported to have a 
Bunsen coefficient of 1.7 in oil at 37° C and 0.085 
in water at 37° C with an oil-water ratio of 20. 

In 1948 Lazarev (2) reported observations on the 
effect of krypton and xenon on small mice, an adult 
mouse, and cockroaches, which led him to believe that 
krypton was essentially ineffective but that xenon 
demonstrated conclusive narcotic properties. 

Butler, in a review of the general theories of anes- 
thesia (3), reported on these observations with the 
inert gases and stated that the evidence for anesthetic 
effect was inconclusive. He further stated that, “If 
the inert gases can be considered true anesthetics, the 
action of these spherically symmetrical atoms without 
any permanent dipoles furnishes the most conclusive 
demonstration that anesthesia need not depend on the 
effect of any specific structural grouping.” 

The observations incident to the experiments re- 
ported in this article support Butler’s contention that 
the evidence for narcotic effect of the inert gases in 
animals is inconclusive. The evidence is much more 
conclusive, however, with respect to the observations 
on human beings. 

Early in 1950, a supply of krypton 95% and xenon 
5% was made available, and an 80% mixture of this 
gas with oxygen was given to mice, rats, and rabbits in 
an attempt to determine its effectiveness as a narcotic. 
The mice and rats were placed in a cylinder through 
which the mixture was moved in a cireuit. Oxygen 
was added to compensate for that used in the metabo- 
lism of the animals, and CO, was removed with soda 
lime placed in the circuit. Each group of animals was 
given an 80% mixture of nitrous oxide with oxygen 
in the same manner. Approximately 10 mice in 
groups of two, and 5 rats, were used in the experi- 
ments. They exhibited no unequivocal evidences of 


1 The authors are indebted to the Linde Air Products Co. 


for the supply of krypton and xenon. 
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narcosis with either the nitrous oxide or krypton mix- 
tures. The animals were then given subhypnotie doses 
of Nembutal, and the experiments were repeated with 
no significantly different results. 

In a somewhat different system, which made pro- 
vision for circuit breathing, addition ot oxygeu, aud 
elimination of CO,, 12 rabbits were given inhalations 
of either 80% krypton with oxygen or 80% nitrous 
oxide with oxygen. After exposures of 15 min to each 
gas mixture, no unequivocal signs of narcosis could 
be demonstrated. The rabbits also were given sub- 
hypnotic doses of Nembutal and the inhalations re- 
peated with no significantly different results. 

Three human beings inhaled from a closed system 
(with O, addition and CO, elimination) an 80% mix- 
ture of krypton with oxygen and reported changes in 
voice quality, a sensation of wanting to breathe more 
deeply, a swelling of the head, and an ill-defined but 
unequivocal dizziness or discomfort. It was coneluded 
that krypton under the conditions of these experi- 
ments demonstrated no significant narcotic properties, 

Later a supply of 100% xenon was made available, 
In view of the experiences with krypton in animals, 
it was decided to use rabbits as the experimental ani- 
mal for xenon. A closed system was arranged to per- 
mit conservation of the gas, and to this system oxygen 
was added (75-100 ml/min for 2.5, kg rabbit) and 
CO, removed through soda lime. Ten rabbits were 
given inhalations for 15-min periods of either 80% 
xenon in oxygen or 80% nitrous oxide in oxygen. 
Equivalent but minimal narcotic effects were observed 
in these animals. During the inhalation there was 
some loss of the lid reflex, some apparent diminution 
in response to painful stimuli, a tendency to remain 
in induced unnatural postures, and a slowing of the 
respiration. Upon discontinuance of the inhalation, 
recovery was almost immediate. 

Three rabbits were given 0.75 mg of morphine per 
kg, after which they maintained their righting reflex 
and demonstrated prompt response to painful stimuli. 
They were significantly depressed, however. During 
inhalation of the mixtures of either nitrous oxide in 
oxygen or xenon in oxygen as previously described, 
there was an exaggeration of the signs observed in the 
unpremedicated rabbits. In addition, recovery was 
delayed for approximately 1.5 min after discontinu- 
ance of the inhalation—i.e., the righting reflex was 
lost, and there was more pronounced diminution in 
response to painful stimuli. 

Six human beings inhaled either 50% xenon in oxy- 
gen or 50% nitrous oxide in oxygen from a closed 
system spirometer with soda lime in the cireuit. Oxy- 
gen was added according to the metabolic require- 
ments of the individual (250-500 ml/min). Pain 
threshold measurements were made with the Hardy- 
Wolff-Goodell apparatus, and there was a uniform 
15% increase in the pain threshold with either gas 
mixture. Each subject reported more pronounced sub- 
jective sensations of dizziness and incipient loss of 
consciousness with the xenon mixture than with the 
nitrous oxide mixture. 
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Two of the experimenters (SCC and EGG) in- 
haled a mixture of xenon in oxygen (70% Xe, 30% 
0,) from the same system, and each reported pro- 
nounced narcotic effects with incipient loss of con- 
sciousness after approximately 3 min of inhalation. 
Recovery was prompt. 

As a result of these observations, it was felt that 
a more critical assay of the effectiveness of xenon 
as an anesthetic drug could be secured by its adminis- 
tration to a patient for an operative procedure. Ac- 
cordingly, an 81-year-old man in good physical con- 
dition was given, by means of the to-and-fro CO, 
absorption technique, a mixture of xenon in oxygen 
in which the oxygen concentration as measured by 
the Pauling meter was never lower than 18%; usually 
it was at least 22%. 

The patient was given as premedication 0.2 mg of 
atropine and no analgetic or hypnotic drug. In order 
partially to denitrogenate the patient, he was given 
100% oxygen in a semiopen system for 10 min. It 
was felt that this process would diminish the dilution 
of the xenon-oxygen mixture in the closed system. 
Within 3 min of the beginning of the inhalation of 
the xenon-oxygen mixture, the patient lost conscious- 
ness, and within 10 min the operation began. An 
orchidectomy was performed—an operation with a 
high level of painful stimulus—with no evidence of 
reaction to pain. During the anesthetic, the rebreath- 
ing bag was emptied three times and refilled with a 
fresh mixture of xenon and oxygen, to compensate 
for the nitrogen dilution in the closed system. Evi- 
dence such as roving eyeballs, active intercostal mus- 
cles, and the character of the respiratory pattern 
seemed to indicate that the patient was in first-plane 
third-stage anesthesia (light anesthesia). No definitive 
measurement of muscle relaxation could be made. 
There was, however, sufficient relaxation of the mus- 
cles of the jaw and pharynx to require the insertion 
of an oropharyngeal airway to overcome obstruction 
to breathing by the tongue. The pulse and blood 
pressure remained within normal limits for the 
patient, and there were no unusual respiratory pat- 
terns. Color was good, as would be expected from the 
satisfactory concentration of oxygen in the mixture, 
which was at 1 atmosphere pressure (740 mm Hg). 

Upon discontinuance of the inhalation of xenon 
and oxygen the patient recovered within 2 min to the 
extent that he could identify himself and within 5 
min to the extent that he could orient himself ac- 
curately and clearly. The postoperative period was 
meventful. 

A second patient, a 38-year-old female, was also 
anesthetized with xenon and oxygen. She was pre- 
medicated with 0.0004 g of scopolamine. She was 
induced with a mixture consisting of approximately 
80% xenon and 20% oxygen. Within 5 min conscious- 
ness was lost, and within 10 min the skin incision 
was made. At this time she did not respond by move- 
ment to the operative manipulations but was very 
lightly anesthetized and had some vocalization and 
mild laryngeal spasm. As a consequence she was given 
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0.050 g of meperidine intravenously. After this she 
did not vocalize, had no more laryngeal spasm, and 
appeared by all available clinical signs to be in first- 
plane anesthesia. On repeated checks, the inspired 
oxygen concentration was above 18% and, with the 
exception of a few minutes, was above 22%. The 
breathing bag was emptied several times and refilled 
with the xenon-oxygen mixture to eliminate the dilu- 
tion effect of nitrogen, although the patient had been 
denitrogenated for 10 min prior to induction of anes- 
thesia. Blood pressure, pulse, color, and other vital 
signs were within normal limits. Relaxation was satis- 
factory, but the patient had delivered a normal full- 
term infant 24 hr before, and the abdomen was some- 
what flabby as a consequence. The operative pro- 
cedure was ligation of the Fallopian tubes, and it was 
reported by the surgeon that operating conditions 
were good. Within 2 min after discontinuance of the 
anesthetic, the patient responded and was able to tell 
that she was in the operating room. In addition, upon 
questioning 2 hr later, she had perfect memory for 
statements made within 5 min after the inhalation 
was stopped. Recovery has been uneventful. 

This is the first time, to our knowledge, that xenon 
has been used as an anesthetic for an operative pro- 
cedure in a human being. Its effects were at least 
equivalent to those that could be expected from a 
similar concentration of ethylene. Ethylene has a 
Bunsen coefficient of 1.3 in oil and 0.09 in water at 
37° C with an oil-water ratio of 14.4. Nitrous oxide 
has a Bunsen coefficient of 1.4 in oil and 0.44 in 
water at 37° C with an oil-water ratio of 3.2. Ether, 
a much more potent anesthetic, has a Bunsen coeffi- 
cient of 50 in oil and 15.4 in water at 37° C with an 
oil-water ratio of 3.2. 

Although krypton, and particularly xenon, have 
appreciably higher oil-water ratios, krypton appears 
from the observations made to have no significant 
narcotic properties, and those of xenon are appar- 
ently no more prominent than ethylene. However, 
xenon is appreciably more soluble in oil and water 
than krypton. Jones reports (4) that the solubility 
of gases in blood may be a significant factor in gas 
exchange. This function may be more important than 
the oil-water ratio with respect to the ability to pro- 
duce narcotic effects. In addition, Tobias et al. (5) 
report that there may be significant differences in the 
absorption of gases by the different lipoids of the 
body, and that the effects may be a consequence of 
a preferential absorption in lipoids of the central 
nervous system. The fact that ether has an oil-water 
ratio similar to that of nitrous oxide but, on the other 
hand, a significantly higher level of solubility in oil 
and water lends credence to the postulate that the 
total concentration in blood and intra- and extra- 
cellular fluids is an important factor in the ability 
of anesthetics to produce their effects. 

In any event, it appears that a chemically inert 
gas (by current standards) is capable of producing 
complete anesthesia, and, although it may not by 
virtue of its cost of manufacture prove to be a satis- 
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factory agent commercially, it may materially assist 

in solving one of the important theoretical problems 

of anesthesia. 
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A Simple Technique for the Identification 
of Raffinose and Sucrose by Enzymatic 
Hydrolysis on Paper Chromatograms 

and the Subsequent Separation of 

the Hydrolyzed Products by 

Paper Chromatography 


Kenneth T. Williams and Arthur Bevenue 


Western Regional Research Laboratory, Albany, 
California, of the Bureau of Agricultural 

and Industrial Chemistry, 

Agricultural Research Administration, USDA 


During studies involving the identification of sugars 
by paper chromatography it became necessary to 
verify the presence of raffinose and sucrose. The small 
amount of materials available necessitated a minimum 
amount of handling. The elution of these sugars from 
the chromatograms, together with their subsequent 
hydrolysis and concentration before rechromatograph- 
ing, was undesirable. A new technique was therefore 
developed. 

Because of the relatively rapid rate of hydrolysis 
of raffinose and sucrose with the enzyme invertase, it 
was decided to spot the sugar solution on the paper 
chromatogram and then superimpose the enzyme solu- 
tion on the sugar spot. It was found that a microliter 
of solution containing 10-50 ug of raffinose or 
sucrose could be spotted on the paper, and partial 
hydrolysis of the sugar could be obtained by superim- 
posing an equal volume of invertase solution on the 
sugar spot. 

By experiment it was found that, if 1 ul of sugar 
solution was spotted on the paper, 5 ul of invertase 
solution immediately superimposed on the sugar spot, 
and the paper allowed to lie for 5 min, the hydrolysis 
of raffinose and sucrose was complete. The products 
of hydrolysis could then be partitioned as usual. The 
chromatographic technique was essentially that used 
by Partridge (1) and McCready et al. (2). The en- 
zyme preparation was Difco Invertase Solution (for 
analytical use).1 The chromatograms were made on 
Whatman No. 1 filter paper, and an n-butanol-ethanol- 
water (10-1-2) mixture served as the partitioning 
solvent. When the chromatogram was sprayed with 


1 Mention of manufacturers and commercial products does 
not imply that they are endorsed or recommended by the De- 
partment of Agriculture over others not mentioned. 
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the dinitrosalicylate reagent (0.5% 3,5-dinitrosalicylie 
acid in 5% NaOH), the melibiose and levulose from 
the raffinose and the dextrose and levulose from the 
sucrose were found to be adjacent to known pure 
sugars used as controls. 

When the invertase solution was superimposed on 
only half of each of the raffinose and sucrose spots, 
5 min allowed for hydrolysis, and partitioning carried 
out in the usual manner, additional information was 
obtained. When the resorcinol spray reagent (0.1% 
resorcinol in 0.7 N HCl) was used, this chromatogram 
revealed one half of the original raffinose spot and a 
part of the original sucrose spot, representing the 
portions of the original sugars that had not been 
treated with the invertase solution. In addition, levu- 
lose spots also appeared on this chromatogram as a 
result of the partial enzymatic hydrolysis of the 
original raffinose and sucrose spots. All three sugars 
were adjacent to known pure sugars used as controls 
without the addition of invertase. 

This technique is being applied to sugar extracts 
from plant materials. It should be applicable to sys- 
tems other than invertase-raffinose-sucrose. 
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Steroid Changes in Incubating 
Adrenal Homogenates* 


Carl S. Vestling and Gene F. Lata? 


Division of Biochemistry, 
Noyes Laboratory of Chemistry, 
University of Illinois, Urbana 


The presence of a high concentration of cholesterol 
in the cortex of the adrenal gland suggests an im- 
portant function. It is known that under conditions 
of shock or administration of ACTH the adrenal 
cholesterol falls sharply with a concomitant increase 
in the release of steroids from this gland (1). Evi- 
dence has accumulated to indicate that cholesterol is 
a source compound for cholic acid (2), cholestenone 
(3), and progesterone. With this background it be- 
came desirable to test further the possible conversion 
of cholesterol to other steroids under in vitro con- 
ditions. The work was done throughout with whole 
homogenates of guinea pig adrenals. Total cholesterol 
was determined by a micromethod® devised during the 
course of these investigations (accuracy +6%). 
Steroids were followed by use of the Zaffaroni pro- 
cedure (4), together with the ultraviolet scanner 
described by Haines and Drake (5). 

1The authors wish to express their appreciation to the 
Upjohn Company, Kalamazoo, Mich., for research grants in 
support of this work. 

2From a thesis submitted by Gene F. Lata in partial ful- 
fillment of the requirements for the degree of Doctor of 
Philosophy in Chemistry in the Graduate College of the Uni- 
versity of Illinois, 1950. Present address : Department of Bio- 


chemistry, State University of Iowa, Iowa City. 
* To be published. 
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The tissue preparations were made by rapidly re- 
moving the entire adrenals from female guinea pigs 
and homogenizing them with sufficient chilled water 
in a Potter-Elvehjem homogenizer to make “15%” 
preparations. Four-tenths ml of such a homogenate 
was then incubated in a 10-ml Erlenmeyer flask at 
37° C, with continuous shaking for 3 hr with the fol- 
lowing additions: 1.6 ml of Krebs-Ringer modified 
buffer (pH 7.4); 0.2 ml of ca. 1x 10-* M cytochrome 
e;* 0.2 ml 0.5% DPN;* and 0.6 ml double-distilled 
water. During incubation a stream of wet oxygen was 
passed through the chain of flasks. Initial values were 
obtained by analysis of unincubated flasks, prepared 
as were the incubated ones, but sampled for analysis 


TABLE 1 
EFFrect OF INCUBATION ON ADRENAL HOMOGENATES 


Appearance of 
Description steroid?’ 

Y ) on strip 

Unincubated 1,485 Absent 
ce 1,640 

Incubated 948 Present 
948 se 
ae 1,070 


immediately following the additions. In one series a 
portion of homogenate was heated on a steam bath 
for 3 min, brought to a boil, cooled, and then used 
in the incubation flasks as usual. The addition of 
a-ketoglutarate, acetate, glucose, or enolphosphopyru- 
vate as energy sources did not lead to greater changes 
in total cholesterol than those reported below. 

In Table 1 are shown the results of incubation of 
unheated homogenates. The paper strip chromato- 
grams, all of which had been developed for 33 hr 
with benzene: formamide (4), showed, for the incu- 
bated flasks, quenching of fluorescence at a spot about 
2m from the origin, as well as at the origin. Strips 
corresponding to the unincubated flasks showed only 
the spot at the origin. 

Comparison of the chromatograms obtained with 
those reported by Zaffaroni (4) suggested Compounds 
E and F as two possibilities for the identity of the 
unknown spot. Samples of these two compounds were 
obtained from W. J. Haines, of the Upjohn Labora- 
tories, and their chromatographic behavior compared 
with that of the spot obtained in incubated homogen- 
ates. The results of such an experiment are shown in 
Table 2. 

There is, therefore, a 33% fall in cholesterol ac- 
companied by the appearance of another material 


‘Unpublished results of C. S. Vestling and BE. D. Nielson 
indicate a requirement of adrenal homogenates for added 
cytochrome c and DPN in order to get an efficient conversion 
of fructose diphosphate to pyruvate. 


TABLE 2 


Cholesterol Appearance of steroid 


Description on chromatogram 
, (y/flask) (distance from origin) 
Uninecubated 1,650 Very faint (1.5 em) 
1,610 se (1.5 se ) 
Incubated 1,060 Clearly present (1.6 em) 
1,200 (1.2 ** ) 
Compound E _— Clearly present 
(8.5—11.0 em) 
Compound F _ Clearly present 
(1.5-4.5 em) 


tentatively identified as a steroid in larger quantities 
than present in the unincubated adrenal preparations. 
When the paper strips were treated with ammoniacal 
silver nitrate (4), a faint darkening was obtained at 
the same positions that were seen to quench fluores- 
cence. 

To test the enzymatic nature of these changes, the 
ineubations were repeated, using heated homogenates. 
The results of such an experiment are shown in 
Table 3. 


TABLE 3 
Appearance of 
Description yay steroid on 
¥ chromatogram 
Unheated, incubated 637 Present 
Unheated, unincubated 800 Absent 
Heated, incubated 846 


The data clearly show a disappearance of choles- 
terol under the conditions described and are suggestive 
of the elaboration of a Compound F-like substance 
accompanying this change. The changes observed are 
presumably enzymatic and take place under oxidative 
conditions, comparable to those employed by Sweat, 
Samuels, and Lumry (6) in their work on testosterone 
conversion. It is emphasized that the steroid elabo- 
rated has been characterized so far only by com- 
parison of its chromatographic behavior with known 
Compounds E and F, upon which basis it resembled 
the latter. The possibility of an unknown steriod show- 
ing chromatographic behavior similar to that of Com- 
pound F is, of course, not to be excluded at this time. 
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Comments and Communications 


The Medical Sciences Information Exchange 
of the National Research Council 


Tue Mepicat Scrences INroRMATION EXCHANGE 
was established on July 1, 1950, in the Division of 
Medical Sciences, National Research Council, to act 
as a clearinghouse for medical research in progress 
supported by grants and contracts. The exchange was 
initiated by those government agencies supporting 
such research in medical and allied fields, and it later 
developed within the Public Health Service as the 
Office of Exchange of Information. Placing the ex- 
change within the National Research Council was 
effected to simplify the mechanism of its support by 
a variety of agencies and to promote its wider use- 
fulness. 

Although the exchange derives its total support 
from government agencies, its work has been made 
possible in large measure by the interest of both 
public and private foundations, which have from the 
beginning furnished material and maintained close 
liaison with its activities. The services of the exchange 
are freely available to all cooperating agencies and 
are not solely dependent upon financial contributions. 

The functions of the exchange are defined in its 
charter as “. . . the accumulation, organization, analy- 
sis and distribution of information concerned with 
eurrent research in medical and allied fields. Infor- 
mation may not be released in any form or to any 
person not authorized under the charter, or .. . 
(without) the approval of the investigators or 
agencies concerned.” 

To all cooperating agencies the following informa- 
tion is routinely available: 

1. Amounts and sources of support for geographical 
areas, research institutions, their departments, and in- 
vestigators. 

2. Amounts and sources of support for the broad and 
specific areas of research listed in the subject index 
developed in the Medical Sciences Information Exchange. 

3. Lists of investigators and institutions engaged in 
special types of research. 

In addition, the exchange serves both granting 
agencies and investigators by furnishing data in a 
variety of ways and by bringing together related re- 
search conducted under varied auspices and at widely 
separated locations. Investigators are turning to the 
exchange in increasing numbers for information con- 
cerning possible sources of support and for knowl- 
edge of other workers with similar interests. Granting 
agencies are using the exchange to learn of additional 
investigators qualified to perform desired research and 
for direction to areas of investigation that have 
meager, or possibly no, support. 

It should be emphasized that the exchange performs 
no publicity function and that none of its material is 
available for publication or publication reference. It 
serves only qualified investigators and agencies as a 
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source of information concerning work in progress 
that may not have reached the publication stage, 

The policies of the exchange are controlled by a 
Policy Committee composed of the heads of the grant- 
ing divisions of the government agencies supporting 
the operation and of the Division of Medical Sciences, 
National Research Council. It is planned to enlarge 
the committee in the near future to include member- 
ship from the public and private groups. At a recent 
meeting of the Policy Committee it was agreed that 
the body of material should be enlarged to include 
the intramural programs of the government agencies, 
and steps in this direction have already been taken. 
Many investigators have either visited or written the 
office and have been placed in contact with other in- 
vestigators whose interests lie in related fields of re- 
search. This has resulted in a growing trend on the 
part of investigators to report their work to the ex- 
change, and it would seem that intramurally sup- 
ported research in universities will thus become inte- 
grated in the program. 

The summaries of research in progress upon which 
the exchange is based are prepared by the investi- 
gators performing the work. Each investigator is 
fully informed of the purposes for which his summary 
is requested, and his results are thus protected from 
premature publication or publication reference. 
Further, he is requested to omit confidential data and 
is never asked for a statement of accomplishment or 
progress, 

Those who believe that a free interchange of scien- 
tifie information is essential to scientific health and 
growth will have no doubt of the value of an opera- 
tion that is not limited by organizational boundaries 
and that cuts across all administrative lines to relate 
research activities in even one rather ill-defined field 
such as medicine. And those of us who have taken 
part in the development of the exchange from a ¢ir- 
culation of uncorrelated lists of awards to an organ- 
ized and integrated body of information have an even 
deeper respect for its value and its present and ulti- 
mate usefulness. 

There are today more than 3,000 active research 
projects recorded in the exchange. These projects 
encompass a representative sample of investigations 
supported by all granting sources except industry, 
which is financing considerable basic as well as ap- 
plied research, and except local foundations support- 
ing work in single institutions or within limited geo- 
graphical areas. The exchange has very little im- 
formation on active research conducted without the 
aid of some form of grant or contract funds, and it 
has become evident that the volume of work carried on 
in this way is considerable. It is recognized that the 
cost of reseerch in the latter category is intangible, 
and, although this is not the place to discuss the form 
or extent of reporting, the exchange desires only in- 
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formation relative to the problems, investigators, and 
institutions involved. Indeed, all information con- 
cerning the amount of support is supplied by those 
agencies making the awards; neither investigators nor 
research institutions are burdened by inquiries of this 
nature. 

Obviously the usefulness of the exchange will in- 
crease through the active cooperation of greater num- 
bers of investigators and of granting agencies, and 


it is hoped that all granting agencies, including in- 
dustry and the more restricted foundations, will join 


in the endeavor. Organizations and individuals inter- 


ested in cooperating are invited to address inquiries 
to the Medical Sciences Information Exchange, NRC 
Division of Medical Sciences, Room 1113, Dupont 
Cirele Bldg., Washington 6, D. C. 

Lecue Deicnan 
Medical Sciences Information Exchange 


Book Reviews 


Pharmacological Basis of Penicillin Therapy. Karl 
H. Beyer. Springfield, Ill.: Thomas, 1950. 214 pp. 
$4.50. 

This book is concise, well documented, and describes 
in some detai! the pharmacological basis of penicillin 
therapy. It is sufficiently broad to appeal to the in- 
vestigator in the field of antibiotics, yet simple enough 
to be of interest to the casual reader .of scientific 
literature or to the busy practitioner who is interested 
in the “why” of the pharmacological action of peni- 
cillin. 

Seven chapters treat the pharmacology of penicillin 
in a logical order, beginning with the factors in- 
fluencing absorption and distribution in the tissues, 
outlining the problems presented because of the rapid 
urinary excretion of penicillin, and concluding with a 
description of the attempts to alter this excretion 
through use of combinations of penicillin and carina- 
mide. The latter studies are thoroughly discussed. 
Numerous descriptive figures and charts break the 
monotony of the printed page and contribute ex- 
tensively to the value of the work. Well-chosen ref- 
erences following each chapter give available source 
material for those interested in a more extensive 
perusal of the subject. 

Henry WELCH 

Division of Antibiotics 

Food and Drug Administration 

Federal Security Agency 


lon Exchange Resins. Robert Kunin and Robert J. 
Myers. New York: Wiley; London: Chapman & 
Hall, 1950. 212 pp. $4.75. 

This relatively brief book by two highly qualified 
men represents an attempt to summarize the rapidly 
expanding field of ion exchange with synthetic resins. 
With its more than 600 references it can serve as a 
good guide to the literature (through 1948), and the 
authors appear to have succeeded in their purpose to 
“assemble, digest and classify a sizable portion” of ion 
exchange information. The book will probably find 
many friends among people interested in the appli- 
cation of ion exchange to industrial processes, while 
those interested in research in this field may find the 
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longer treatise edited by Nachod somewhat more 
satisfactory. 

This reviewer feels that the chapter on ion exchange 
theory suffers the most from the brevity of the style. 
One could have wished that the authors had included 
in this chapter a more critical evaluation of the vari- 
ous theories. More information regarding their relative 
merits would have helped greatly to orient the think- 
ing of those unfamiliar with the field. 

As is common with first editions, the book contains 
a number of misprints and errors, and some special 
terms (e.g., “symmetry ratio,” “exchange potential”) 
are inadequately defined. However, these are not suffi- 
cient to impair the usefulness of the book to those 
interested in rapidly acquiring a general background 
on ion exchange. 

Kurt A. Kraus 
Chemistry Division 
Oak Ridge National Laboratory 


Pituitary-Adrenal Function. A symposium organized 
by the Section on Medical Sciences of the AAAS 
and presented at the New York meeting on Decem- 
ber 28-29, 1949. Washington 5, D. C.: American 
Association for the Advancement of Science, 1950. 
211 pp. $4.00; prepaid orders from members, $3.50. 
The present intense interest in the interrelated fune- 

tions of the anterior pituitary and the adrenal cortex 
determined the topic of this symposium of the Section 
on Medical Sciences of the AAAS. This book contains 
brief reports of nearly all the topics discussed in the 
meeting. 

In a brief introductory chapter, G. A. Perera em- 
phasizes that adrenal cortical secretions, like drugs, 
initiate no new cellular functions but act as regulating 
agents. Up to the present there is only a modest ac- 
cumulation of fragmentary knowledge concerning the 
cellular functions which are regulated. C. H. Li dis- 
cusses in'some detail the chemistry of active peptides 
derived from the presumed protein hormone, ACTH, 
by peptic digestion. Evidence is offered for the con- 
clusion that the peptides have an average molecular 
weight of 1,200 or less and an average length of 7-9 
amino acids. One fraction, isolated by partition chro- 
matography on paper, was about twice as active as 
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the peptide mixture. In human experiments, the pep- 
tide mixture and ACTH protein were indistinguish- 
able in their action after equally large doses of either 
were administered (L. W. Kinsell et al.). An accurate 
quantitative comparison of the two in the clinic has 
not been made. 

Physiological and pharmacological aspects of pitui- 
tary-adrenal interrelationships are discussed by B. L. 
Baker, F. C. Bartter with Fuller Albright and others, 
R. O. Greep, D. J. Ingle, C. N. H. Long, and E. H. 
Venning. Usually, but not always, the experimental 
basis for new hypotheses rather than those generally 
accepted is described. H. W. Deane reviews the ex- 
perimental evidence for the independence of the zona 
glomerulosa of the rat’s adrenal from anterior pitui- 
tary control. 

J. W. Conn and his colleagues describe human ex- 
periments on which they base their belief that esteri- 
fied cholesterol, according to its behavior in serum, is 
a probable precursor of cortical steroids. H. L. Mason 
discusses the methods he used in isolating 17-hydroxy- 
corticosterone (Compound F) from the urine of pa- 
tients who had been subjected to stress in major sur- 
gical operations or had received ACTH. Patterns of 
excretion of known and incompletely identified steroids 
of adrenal cortical origin are authoritatively described 
by Konrad Dobriner and his associates. 

The adrenal cortical neoplasms which occur in 
gonadectomized mice of certain strains have been in- 
vestigated for years by G. W. Woolley. Their fre- 
quency is higher in spayed females than in castrated 
males. Woolley is not able to report much progress in 
deciding whether anterior pituitary secretion is the 
“inciter.” Pearson and his colleagues report their in- 
vestigation of the effects of cortical secretions on neo- 
plastic lymphoid tissue in one patient; however, their 
report appears to have little value until more obser- 
vations have been made. 

Some metabolic consequences of adrenal cortical 
secretion are considered by Engel, Gaunt, and 
Sprague. Engel is interested in the course of protein 
catabolism. Gaunt and his colleagues cautiously dis- 
cuss hypotheses concerning water metabolism in rela- 
tion to adrenal cortical function. Sprague and Power 
compare the metabolic effects of ACTH, cortisone, 
and Compound F in man. It is of interest that the 
last-named substance, believed by some to be the im- 
portant steroid secreted by the adrenal cortex, had 
only slight metabolic effects after 900 mg had been 
administered to a patient over a period of 12 days. 

Five communications are concerned with the effects 
of cortical secretions in experimental or clinical dis- 
ease. The reaction of the organism to stress and its 
possible importance in the pathogenesis of several 
degenerative diseases are discussed by F. R. Skelton, 
an associate of Hans Selye. T. F. Dougherty describes 
interesting observations concerning the modification 
of hypersensitivity by adrenal cortical secretions. Sev- 
eral possible mechanisms are considered in explain- 
ing why “anaphylactogenic” substances cause less 
cellular damage if adequate adrenal cortical secretion 
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is available. A. C. Corcoran, as he admits, is not able 
to marshal convincing evidence that the adrenal cortex 
is “genetically concerned” in essential hypertension in 
man. Some aspects of human diabetes mellitus in rela- 
tion to adrenal cortical secretions are discussed by 
E. 8. Gordon. His preliminary studies make clear the 
great difficulty of securing satisfying results in this 
difficult field of clinical investigation. In the last re- 
port, Hudson Hoagland summarizes work of himself, 
Gregory Pincus, and their collaborators. Hoagland 
concludes that in about two thirds of a group of 
chronic (average hospitalization: 2.5 years) schizo- 
phrenic patients, the response of the adrenal cortex 
to ACTH, either secreted or injected, was abnormally 
low. It is suggested that this finding may have prog- 
nostic value in electroshock therapy, which produced 
greater benefit in patients with a more normal re- 
sponse to ACTH. 

Gordon K. Moe, responsible for the organization of 
this symposium, succeeded in bringing together a large 
proportion of the American investigators interested in 
pituitary-edrenal physiology. Most of these brief re- 
ports are clearly written, and the collection will be 
welcome as a record of viewpoints and investigative 
interests in 1950. vas 
Department of Pharmacology 
College of Physicians and Surgeons 
Columbia University 


Scientific Book Register 


Parasitic Infections in Man. Symposium held at the New 
York Academy of Medicine, March 15 and 16, 1949. 
Harry Most, Ed. New York: Columbia Univ. Press, 
1951. 229 pp. $4.50. 

Geography of the Pacific. Otis W. Freeman, Ed. New 
York: Wiley; London: Chapman & Hall, 1951. 573 
pp. $10.00. 

Ecology of Animal Parasites. Jean G. Baer. Urbana, Ill: 
Univ. Illinois Press, 1951. 224 pp. $5.00. 

Stereochemistry: A Textbook of General Organic Chem- 
istry. E. de Barry Barnett. New York: Pitman; Lon- 
don: Isaac Pitman & Sons, 1950. 169 pp. $4.50. 

Industrial Solvents. 2nd ed. Ibert Mellan. New York: 
Reinhold, 1950, 758 pp. $12.00. 

Elements of Modern Physics. Walter C. Michels and A. 
L. Patterson. New York: Van Nostrand, 1951. 659 pp. 
$6.50. 

Formulario di Aerosolterapia. Sergio Rocchietta. Turin, 
Italy: Minerva Medica, 1950. 156 pp. Lire 800. 

Paul Ehrlich. Martha Marquardt. New York: Schuman, 
1951. 255 pp. $3.50. 

Surgical Forum. Proceedings of the Forum Sessions, 
Thirty-sixth Clinical Congress of the American College 
of Surgeons, Boston, Massachusetts, October, 1950. 
Owen H. Wangensteen, Chairman. Philadelphia-Lon- 
don: Saunders, 1951. 665 pp. $10.00. 

The Topology of Fibre Bundles. Norman Steenrod. 
Princeton, N. J.: Princeton Univ. Press, 1951. 224 pp. 
$5.00. 

Bases of Human Behavior: A Biologic Approach to Psy- 
chiatry. Leon J. Saul. Philadelphia-London: Lippincott, 
1951. 150 pp. $4.00. 
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News and Notes 


Scientists in the News 


Harry G. Armstrong, Air Force surgeon general, 
has returned from a staff visit to Air Force medical 
facilities in the Far East. He was accompanied by 
Albert H. Schwichtenberg, Chief, Civil and Military 
Inter-Relation Division, Office of the Secretary of De- 
fense. Civilian consultants making the trip were Cor- 
tez F. Enloe, internal medicine; Elmer L. Henderson, 
surgeon and president, American Medical Associa- 
tion; William P. Holbrook, internist and president, 
American Rheumatism Association; Russel V. Lee, 
internal medicine; John M. Murray, psychiatrist; and 
Herbert B. Wright, urologist. 


A. F. Dunn, of the Division of Physies of the Na- 
tional Research Council of Canada, is spending ap- 
proximately a month and a half with the Electricity 
Division of the Bureau of Standards, studying meth- 
ods for making fundamental electrical measurements. 
Other recent visitors at the Bureau were B. M. Crow- 
ther, editor of Science Abstracts, London, and George 
K. Batchelor, professor of applied mathematics, Trin- 
ity College, University of Cambridge. 


Paul D. Foote, vice president of Gulf Oil Corpora- 
tion in charge of research and development, has been 
presented with the Outstanding Achievement Medal 
Award of the University of Minnesota. The honor, re- 
served for former students who have attained high 
eminence and distinction, was conferred as part of the 
university’s centennial observances during the dedica- 
tion of new social science and liberal arts buildings. 
Dr. Foote, who received his Ph.D. in physies from the 
university in 1917, is a member of the Ordnance Ad- 
visory Committee of the Research and Development 
Division, Department of the Army, and of the Naval 
Ordnance Laboratory Advisory Board. 


Ernest K. Gladding is retiring as director of the 
Du Pont Company’s Development Department, and 
Henry E. Ford, who has been assistant director of the 
department since 1942, will succeed him. Dr. Gladding 
has been with the company 41 years, starting as a 
chemist in the Eastern Laboratory of the Explosives 
Department at Gibbstown, N. J. He became manager 
of the nylon division of the Rayon Department when 
that division was formed in 1938. From that time un- 
til he entered the Development Department, he guided 
research on nylon. Mr. Ford started with Du Pont 
in the Explosives Department immediately after his 
graduation from the University of Pennsylvania in 
1922, joining the Development Department in 1939. 


Carl-Erik Groth, until recently head of the Swed- 
ish field hospital in Pusan, which he organized and led 
since its inception, has been awarded the golden Cross 
of Honor of the Association of American Military 
Surgeons, at the same time being appointed an honor- 
ary member of the association. The award was made 
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by General Edgar E. Hume, chief American military 
surgeon in the Far East. 


John Hardy, director of one of Shell Chemical Cor- 
poration’s agricultural research laboratories, has 
been flown to Iran to aid in the fight against the locust 
plague now threatening that country. Dr. Hardy will 
help direct the application of aldrin, a new insect toxi- 
cant, on request of the U. 8. State Department. 


Elvin A. Kabat, associate professor of bacteriology, 
College of Physicians and Surgeons, Columbia Uni- 
versity, was selected to give the Ninth Harvey Lee- 
ture at the New York Academy of Medicine, on the 
subject “Immunochemistry of the Blood Group Sub- 
stances.” 


Mervin J. Kelly, executive vice president of Bell 
Telephone Laboratories, has been elected president, 
succeeding Oliver E. Buckley, who has accepted an 
appointment by President Truman as chairman of the 
newly created Science Advisory Committee of the 
Office of Defense Mobilization. Dr. Buckley has been 
elected chairman of the board and will continue his 
association with the Laboratories in this capacity. 


Fred H. Klaer, Jr., of the Ground Water Branch, 
Water Resources Division, USGS, and for the past 
nine years geologist in charge of ground-water investi- 
gations in Indianapolis, has resigned to accept a posi- 
tion with the Ranney Well Construction Company, 
Columbus, Ohio. Gordon E. Davis, engineer, is in 
charge of the Indiana work at present. 


Among the six recipients of awards at the recent 
Boston meeting of the American Chemical Society, 
one was honored in absentia. He was Edgar Lederer, 
of the Institut de Biologie Physico-chimique, Paris, 
winner of the Fritzsche Award of $1,000 and a gold 
medal for work on essential oils. 


A. William Lescohier has retired as president of 
Parke, Davis & Co., a post he had held since March 1, 
1938. He was succeeded by Harry J. Loynd, who has 
been vice president in charge of domestic and Canadian 
sales and promotion since June 1945. Directors of the 
company also elected Homer C. Fritsch executive 
vice president. 


The following Japanese. personnel have been as- 
signed to Japanese National Leader Project #199, 
“Training to Advisors on Flood Control—Watershed 
Management,” sponsored by the U. 8S. Geological Sur- 
vey: Kiyoo Meguro, River Bureau, Construction Min- 
istry, chairman ; Takashi Ogawa, Irrigation and Drain- 
age Section, Agricultural Land Bureau, Ministry of 
Agriculture and Forestry; Saburo Yamamoto, Water 
Utilization Section, River Bureau; Shigeto Fujimura, 
Guidance Division, Forestry Agency, Ministry of 
Agriculture and Forestry; Ichiro Yamanouchi, Edo 
River Improvement Work Office, Construction Min- 
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istry; and Yoshio Hosoya, Construction Ministry. 
The group will be in the U. S. about three months for 
training on flood control and watershed management. 


Albert Milzer, director of the Department of Bac- 
teriology and Virology at Michael Reese Hospital, Chi- 
cago, was recently awarded a grant of approximately 
$5,000 by the USPHS to conduct studies on the de- 
velopment of an irradiated tuberculosis vaccine. 


Robert A. Moore, professor of pathology and dean 
of the School of Medicine, Washington University, de- 
livered the thirty-fourth Mellon Lecture before the 
Society of Biological Research of the School of Medi- 
cine, University of Pittsburgh. His subject was “The 
Nature of Teratomatous Tumors.” 


Donald E. Munnecke recently joined the staff of the 
Division of Plant Pathology, University of California, 
Los Angeles, as instructor and junior plant pathologist 
in the Experiment Station. His research in Califor- 
nia, concerned with diseases of ornamental nursery 
crops, is part of the program of research in floricul- 
tural pathology on the Los Angeles campus. 


Robert Collier Page, medical director of Standard 
Oil (N.J.), has been named chairman of a National 
Doctors Committee formed by the Citizens Committee 
for the Hoover Report to bestir interest in establish- 
ment of a federal Department of Health. Major ob- 
jectives of the new committee are to strive for con- 
servation and optimal use of personnel in health 
sciences, and to stress advantages of improved coordi- 
nation of federal health and medical facilities through 
unification in a single Cabinet department. 


Francis Perrin, professor of atomic and molecular 
physies at the College of France, has been named to 
assume the post of French High Commissioner of 
Atomie Energy, previously held by Frederic Joliot- 
Curie. 


Santiago Ramos Polo, postdoctoral research fellow 
in the Physies Department’s Spectroscopy Laboratory 
at the Illinois Institute of Technology, has received 
the annual research award of the Spanish Royal Acad- 
emy of Sciences. 


Nathan Rakieten, formerly director of pharma- 
ecological control at Bristol Laboratories, Inc., is now 
associated with The South Shore Analytical and Re- 
search Laboratory, Inc., at Islip, N. Y., as director 
of pharmacological research and control. 


Theodor Rosebury, associate professor of bacteriol- 
ogy at Columbia University, has resigned to accept ap- 
pointment as professor of bacteriology at the School 
of Dentistry, Washington University. 


Hugo H. Schaefer, treasurer of the American Phar- 
maceutical Association, and dean of the Brooklyn Col- 
lege of Pharmacy, will receive the Remington Medal, 
which is given annually to the individual who has done 
most for American pharmacy in the previous year, or 
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whose continuing contributions to the advancement of 
the profession have been outstanding. The past presi- 
dents of the American Pharmaceutical Association 
serve as the jury of award. 


Sheila Sherlock, lecturer and physician in the De- 
partment of Medicine, the Postgraduate Medical 
School, University of London, delivered the twenty- 
seventh Ludvig Hektoen Lecture of the Frank 
Billings Foundation of the Institute of Medicine of 
Chicago. Her subject was “Hepatic Venous Cathe- 
terization in Clinical Research.” 


Helen K. Sherwood recently joined the Research 
Center staff of The Johns Hopkins University Ap. 
plied Physies Laboratory, Silver Spring, Md. She 
had been with the National Electronics Laboratories, 
Washington, D. C. 


David B. Steinman has received the Egleston Medal 
for 1951 from the Engineering School Alumni As- 
sociation of Columbia University. The award honors 
the memory of Thomas Egleston, whose efforts led 
to the establishment of the Columbia School of 
Mines in 1864, and later to the development of the 
Engineering School. The medal was first presented 
in 1939. 


George Stevenson, of Northwestern University’s 
Medical School, has been appointed coordinator of 
the school’s cancer teaching program. He succeeds 
William B. Wartman, chairman of the Northwestern 
Department of Pathology, who has served as coordi- 
nator since establishment of the program in 1949, 


Corneille O. Strother, of the Linde Air Produets 
Company, Tonawanda, N. Y., has been awarded the 
Jacob F. Schoellkopf Medal for 1951. The award was 
founded in 1930 in honor of Jacob F. Schoellkopf, 
Sr., financier, industralist, and pioneer in the estab- 
lishment of the chemical industry in the Niagara 
area, 


Arlie C. Todd, veterinary scientist from the Ken- 
tucky Agricultural Experiment station, has been ap- 
pointed associate professor of veterinary science at the 
University of Wisconsin to fill the position held by the 
late Banner Bill Morgan. 


Henry R. Viets, librarian of the Boston Medical 
Library, neurologist, and chairman of the Council 
on Scientific Assemblies for the American Medical 
Association, has accepted appointment as lecturer in 
neurology and in historical and cultural medicine 
at the University of Texas Medical Branch, Galves- 
ton. Dr. Viets plans to spend a week each semester 
in Galveston for lectures and conferences with the 
staff and students. 


Alexander Wetmore, secretary of the Smithsonian 
Institution, who will reach the normal retirement age 
in June, has been continued in office by action of the 
Board of Regents, which met May 3. A committee of 
the Board of Regents has been and is exploring the 
field for a qualified suecessor to Dr. Wetmore. 
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Colleges and Universities 


Cornell University will hold an 8-week seminar, 
June 15-August 10, under the sponsorship of the 
Social Science Research Council, to investigate lan- 
guage learning in the child, explore the role of lan- 
guage in social behavior, and attempt the psycho- 
logical analysis of language structure. John B. Carroll, 
Graduate School of Education, Harvard, is chairman 
of the project. Other psychologists and specialists in 
linguistics who will participate are: Frederick B. 
Agard, Cornell; Stanley 8. Newman, University of 
New Mexico; Charles E. Osgood, University of Illi- 
nois; Thomas A. Sebeok, Indiana; and Richard L. 
Solomon, Harvard. 


Beginning with the academic year 1951-52, Drexel 
Insitute of Technology will offer three new coopera- 
tive curricula in chemistry, physics, and the biologi- 
eal sciences, leading to the B.S. degree. Students in 
the new courses will be required to work under the in- 
stitute’s cooperative plan, which provides for 21 
months of the five college years to be spent on the job 
in some industry. 


The University of Illinois at Urbana will hold a sum- 
mer education conference June 26-29 on “Education in 
the Present Emergency.” Among participants will be: 
Harold Benjamin, George Peabody College; Earl D. 
Johnson, Assistant Secretary of the Army; William 
H. Perkins, retired head of the Education Authority, 
Warwickshire, Eng.; Eduard C. Lindeman, formerly 
of Columbia University; and John Lee, Wayne Uni- 
versity. Registration is free. For further information, 
write to Harold T. Trimble, 109 Gregory Hall, 
Urbana, Ill. 


Northwestern’s Dental School will hold a five-day 
conference, June 4-8, on “A Century of Progress in 
Dentistry,” as part of the university’s centennial year 
celebration. Robert E. Blackwell, J. Ben Robinson, 
Maynard K. Hine, B. O. A. Thomas, Samuel Chase 
Miller, Walter McBride, Roy G. Ellis, and James 
Barret Brown will be among the speakers. 


Fellowships 


Majestic Radio and Television Corporation, 270 Park 
Ave., New York, has established a $500,000 fund to 
provide up to 48 scholarships a year for the next five 
years to persons over 35 years of age. To be known 
as “second chance scholarships,” they will be granted 
to “worthy men and women” who may have been de- 
prived of an education by cireumstances. Scholarships 
will earry employment and income guarantees, and no 
age limit has been set. Aptitude tests are being formu- 
lated to be given to all applicants, and first awards 
will probably be made next fall. 


Sigma Delta Epsilon, graduate women’s scientific 
fraternity, has awarded its Postdoctoral Fellowship 
(open also to nonmembers) to Christine Williams 
Ayoub, instructor in mathematics at Cornell since 
1948. Her research project is on the theory of groups 
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and will be carried out at Harvard. Two additional 
research awards (for members only) will be given in 
1951, one of which will be for research carried on in the 
home, either on the problems of housewives, or in other 
fields of scientific research. Mayme I. Logsdon, Uni- 
versity of Miami, Coral Gables 46, Fla., is chairman 
of the awards board. Sigma Delta Epsilon celebrates 
its thirtieth anniversary this year, with 16 chapters, 
a membership of about 1,500, and a world-wide alum- 
nae chapter. 


The Wilson Fellowship program, begun in 1945 to 
aid in the education of scholars intending to enter 
the teaching profession, was expanded last year with 
the support of the Carnegie Corporation of New York. 
Twenty-five college seniors were awarded Woodrow 
Wilson fellowships from Princeton University for the 
academic year 1951-52, among them Naomi Paula 
Loeb, of Brooklyn, first woman ever to receive a 
Princeton fellowship. Miss Loeb is a senior in English 
literature at Barnard College. 


The Shell Companies’ programs in support of higher 
education have been renewed for 1951-52. Twelve 
Fundamental Research Grants totaling $60,000 were 
made directly to science departments in the following 
universities: Caltech, Carnegie Tech, Chicago, Har- 
vard, MIT, Princeton, Stanford, and Yale. Supple- 
menting the research grants are the 45 Graduate Fel- 
lowships, made preferably to candidates in the final 
year of doctorate study. These provide a stipend of 
$1,200 for the academic year, tuition, and fees, plus 
a special fund of $300 to the school itself. 


Grants 


The American Academy of Arts and Sciences has 
awarded 14 grants from its Permanent Science Fund 
to investigators at Harvard; Oklahoma; MIT; Tufts; 
Indiana; University of Oregon; University of Pisa 
(Italy) ; Free Hospital for Women, Brookline, Mass. ; 
Mount Sinai Hospital, New York; and Yale for 
studies in the humanities and the natural and physi- 
eal sciences. 


Armour & Company has made a grant-in-aid to Al- 
bert Szent-Gyérgyi, winner of the 1937 Nobel prize 
in medicine for the isolation of vitamin C, for work 
in the chemistry of muscle. With seven assistants Dr. 
Szent-Gyérgyi will continue at the Marine Biological 
Laboratories, Woods Hole, studies he began in Hun- 
gary before coming to the U. S. in 1947. 


Chieago Medical School has received a gift of a 
$10,000 Subsidiary Scholarship from Sayde Arkin in 
memory of her husband, Harry J. Arkin. Four sub- 
sidiary scholarships of $10,000 each have also been 
received from the David, Josephine and Winfield 
Baird Foundation, Ine., of New York City. 


The Atomic Energy Commission has awarded four- 
teen new unclassified research contracts, six in biology 
and medicine and eight in the physical sciences, mak- 
ing a total of 385 such projects being supported by 
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the commission. Contracts in biology and medicine 
went to Michigan State (R. U. Byerrum and C. D. 
Ball); Columbia (Harry Grundfest); Wisconsin 
(Joshua Lederberg) ; Massachusetts General Hospital 
(William H. Sweet); University of Michigan (James 
V. Neel) ; Western Reserve (C. E. Carter) ; and in the 
physical sciences to: Georgia Tech (J. Hines); Iowa 
State (S. Wawzonek); Purdue (W. W. Brandt, T. 
Devries, W. F. Edgell, M. G. Mellon, W. H. Johnson) ; 
Johns Hopkins (R. D. Fowler). Nineteen existing 
contracts were renewed. 


The Guggenheim Foundation has awarded 154 fel- 
lowships, amounting to a total of $568,000, for re- 
search in economies and political science (twenty 
awards); chemistry (nine); biochemistry (eleven) ; 
medicine (two); genetics (four); physies (four) ; 
mathematics (five); botany (five); biology (ten) ; 
psychology (two) ; and other awards in a wide variety 
of subjects. Investigators located in the U. 8., Canada, 
and Latin America will benefit. 


The National Multiple Sclerosis Society has made 
a one-year grant of $15,507 to the H. L. Snyder 
Memorial Research Foundation, Winfield, Kans., for 
biochemical studies under the direction of Harold H. 
Jones. 


The American Cancer Society has presented grants- 
in-aid and fellowships, ranging in amount from $2,500 
to $20,000 for projects in medical institutions in New 
York City, to thirty men and women. The society will 
spend more than $3,480,000 on cancer research this 
year; nearly 800 investigators in 95 institutions and 31 
states are carrying on 250 projects under the re- 
search program. 


The Audiology Foundation is offering a limited num- 
ber of grants-in-aid to students entering into or al- 
ready engaged in any branch of the science, including 
otology, audiometry, speech, acoustics, and education 
of the deaf or the hard of hearing. Apply for further 
information to the foundation at 1104 S. Wabash Ave., 
Chicago 5. 


Among recent Rockefeller Foundation grants were 
$117,000 to the Conservation Foundation of New 
York for research on water and marine resources; 
$66,000 to the Institute for Urban Land Use and 
Housing Studies, established by Columbia Univer- 
sity; $100,000 to the Oregon Medical School for 
studies in constitutional medicine; $9,000 to the In- 
ternational African Institute for field studies of the 
Fulani-speaking peoples of West Africa; $92,000, to 
Columbia University, $30,000 to Tufts College, and 
$12,000 to University College (Dublin) for bio- 
chemical and immunochemical research; and $22,500 
to Dalhousie University (Halifax, N. 8.) for a study 
of psychological factors in pregnancy and childbirth. 
An additional $155,000 was granted to seven insti- 
tutions in the U. 8. and abroad for medical research 
and equipment; $175,000 to fourteen institutions for 
research and equipment in the natural sciences; and 
$81,000 to six institutions for work in the social 
sciences. 
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Miscellaneous 


The 1951 list of members of the American Council 
of Commercial Laboratories is free upon request to 
H. M. Dudley, 4302 East-West Highway, Washington 
14, D. C. 


An atomic energy school to teach workers how to 
use radioactive materials has been opened at the 
Atomic Energy Research Establishment, Harwell, Eng. 
The school is designed to meet the requiremerits of 
medical and industrial workers who need to leam 
what can be done with radioisotopes, and what ap- 
paratus and methods are necessary to deal with radio- 
active materials. It will give students of graduate level 
detailed instruction in the problems encountered when 
radioactive materials are used in the quantities em- 
ployed in a normal laboratory. The first course, last- 
ing six weeks, was in charge of J. E. Johnston, of Har- 
well’s Isotope Division. Subsequent courses will last 
four weeks—the second and third were scheduled to 
begin on May 15 and June 18. Twelve students will be 
accepted in each. 


The U. S. Department of Agriculture presented its 
annual Honor Awards on May 15 in Washington, 
D. C., to: Walter H. Ebling, Bureau of Agricultural 
Economies, Madison, Wis.; Severin O. Fladness, Bu- 
reau of Animal Industry, Washington, D. C.; Chris- 
topher M. Granger and Earl W. Loveridge, Forest 
Service, Washington; Carl F. W. Muesebeck, Bu- 
reau of Entomology and Plant Quarantine, Washing- 
ton; and Ruth O’Brien, Bureau of Human Nutrition 
and Home Economies, Beltsville, Md. 


The American Museum of Natural History last week 
opened its new Felix M. Warburg Memorial Hall, the 
gift of Frederick M. Warburg. In 20 sections, the 
museum will provide a realistic view of a portion of 
the Pine Plains area of Dutchess County. Louis Brom- 
field made the dedication address. 


Near the site of its original plant along Brandywine 
Creek, Du Pont last week opened its new $30,000,000 
addition to the Experimental Station, with speeches, 
series of special exhibits, and tours of the station. The 
nineteen new buildings cover an area of 57 acres, re- 
quired more than two years for construction, and will 
house more than half Du Pont’s total research person- 
nel. The basic unit is a two-man laboratory room, 
25’ x 19’. 


The first issue of the Journal of Neuropatbol- 
ogy and Clinical Neurology appeared January 1951 
under the editorial direction of George B. Hassin and 
Percival Bailey. It will carry occasional articles in 
allied fields such as neurophysiology and neuro- 
surgery. 


Owing to the paper shortage, some issues of Science 
for the next few months will be printed on slightly 
different stock, and in some cases reproduction of pho- 
tographs may be rather poor. As soon as possible we 
hope to get back to our usual stock. 
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A strong, 

human approach 
to zoology 


Reviews 
modern theory 
and practice 


Describes 
modern 
insecticides 

and equipment 

Surveys basic 
relationships 
between soils 
and plants 


TO CHEMISTRY 


DIFFERENTIAL EQUATIONS 
Revised Third Edition, by H. B. Puurs, the CHEMISTRY OF THE SILICONES 

The Massachusetts Institute of Technology. 
1951. 149 pages. $3.00. 


DIOACTIVITY APPLIED 


MAN AND THE ANIMAL WORLD 


By Bernat R. Wemmer, Bethany College. This book treats the organisms 
of the living world as dynamic, living entities, manifesting in various ways 
the fundamental life phenomena common to all living animals. It begins 
with a study of man as an introduction to the life principles and processes 
of other animals. Includes a modern treatment of vitamins and hormones. 
May 1951. 569 pages. $5.00. 


OPTICAL CRYSTALLOGRAPHY 


Second Edition, by Exnest E. WAH strom, University of Colorado. A com- 
pletely modernized book treating in great detail the principles of optical 
crystallographic theory. Emphasis is on the immersion method of determining 
optical properties of crystals and fragments. Gives a thorough explanation 
of the construction and manipulation of polarizing microscopes and acces- 
sories. 1951. 247 pages. $4.50. 


INSECT CONTROL BY CHEMICALS 


By A. W. A. Brown, University of Western Ontario. Presents the essential 
facts and theories on the chemical, physical, and toxicological aspects of in- 
secticides, relating their molecular structure to toxicity. The author evaluates 
the hazards of these insecticides to plants and animals by examining their 
effects on the balance of nature and discussing the question of insecticide- 
resistant strains of insects. Jume 1951. Approx. 790 pages. Prob. $8.00. 


FUNDAMENTALS OF SOIL SCIENCE 

Second Edition, by C. E. Mriiar and L. M. Turk, both at Michigan State 
College. General principles of soil science are emphasized and explained in 
simple terms. Special attention is given to recent developments in the field. 
Presents interesting, up-to-date facts on soil development, physical and 
chemical properties of soils, soil moisture, fertilizers, irrigation, soil conserva- 
tion, etc. August 1951. Approx. 432 pages. Prob. $5.00. 


An Introduction to 


Harvard University. July 1951. Approx. 210 
pages. Prob. $5.00. 


PHYSICAL BIOCHEMISTRY 
Second Edition, by Henry B. Butt, North- 
western University Medical School. August 


Approx. 351 pages. Prob. $5.50. 

j Edited by AnrHur C. Want and NorMaNn ARTIFICIAL FIBRES 

A. Bonner, both at Washington University. By R. W. Moncrierr, B.Sc., F.R.L.C., F.T.1. 
j June 1951. Approx. 666 pages. Prob. $7.50. 1951. 313 pages. $4.50. 

| 
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ELECTROPHORESIS — 
BOT 
g CUSTOM MADE 

This 

and 

.> TOOL FOR THE ANALYSIS as p) 

: OF COMPLEX COLLOID SYSTEMS, AND FOR ete. 
b THE CONTROL OF PRODUCTION OF 

7 PURIFIED PROTEINS, ENZYMES, HORMONES PH) 

‘ KLETT MANUFACTURING CO. Ad 

179 EAST 87TH STREET 

NEW YORK, N. Y. 

THE 

Situ 


FS MULTI-LAYER 
INTERFERENCE FILMS | ™ 


Dichroic & Achromatic Beam Splitters Ot, 
efi 
whe 
ne 
¥ Chromatic Spectral 
2 Selection Effect: a LIQ 


; certain portion of the 
PROBLEMS spectrum is reflected, 
NOW ‘avoilable ot reasonable prices = = the remainder trane- 
by the E. 8. Lithoprint process of Book = Ae 
Reprint. WHITE Licht YELLOW RAYS tend 
Over 146 periodicals . sive 
700 books including many published 
“during and recording the great advences sour 
ef the WAR YEARS. ' | Achromatic Spectral Selection Effect; the incident light is 
Just one book may have _— infor- -. | split into two beams, one reflected, one transmitted, each 
fer you. beam retaining the spectral properties of the original 
| dent beam. 
SEND FREE CATALOGUES AT ONCE TO Transmission or reflection peaks as high as 85 to 90% 
. but the spectral bands are relatively broad. 
nena Submit your problems and ask for bulletin MI-318 
STREET giving graphs of standard types now available. 
CITY. STATE FISH-SCHURMAN CORPORATION 


230 East 45th Street, New York 17, N. Y. 


J. W. EDWARDS 


ANN ARBOR, MICHIGAN 
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BOTANY. A Textbook for Colleges 


By J. Ben Hi, Pennsylvania State College; Lee O. OverHo.ts, and Henry W. Popp, 
Pennsylvania State College. McGraw-Hill Publications in the Botanical Sciences. Second edi- 
tion, 695 pages, $5.50 


This well known book has been carefully revised in order to record recent advances in the field 
and to improve the teachability of the text. The present edition covers advances in the field such 
as photosynthesis, respiration, fermentation and enzymes, metabolism, hormones and vitamins, 
ete. New sections have been added on viruses, actinomycetes, diatoms, ete. 


PHYSIOLOGY OF THE FUNGI 


By G. Litty, West Virginia University, and Horace L. Barnett, West Virginia 
University. McGraw-Hill Publications in the Botanical Sciences. Ready in July 


A discussion of living fungi, their life processes and the factors which influence their activities. 
This is the first book of its kind designed to accumulate and coordinate the present information 
on the physiological aspects of growth, methods of cultivating fungi, reproduction, parasitism 
and variation. 


THE CONSERVATION OF GROUND WATER. A Survey of the Present Ground-Water 
Situation in the United States 


By Harouip E. Tuomas, U. S. Geological Survey. Ready in June 


The first book of its kind to be published in the United States, this text surveys the natural con- 
ditions determining the occurrence of ground water and describes the history and effects of 
ground-water used throughout the country. Sponsored by the Conservation Foundation to help 
define the present situation, and to suggest courses of action, this book reviews over 70 areas 
where ground-water has been investigated. 


LIQUID EXTRACTION 
By Rosert E. Treysat, New York University. McGraw-Hill Chemical Engineering Series. 
422 pages, $7.50 
A complete review and organization of the subject matter of liquid extraction providing an ex- 
tended coverage of the subject. Unique in the field, this text is characterized by its comprehen- 


sive treatment, correlation of apparently unrelated data, and detailed references to original 
sources of information. 


Send for copies on approval 


McGRAW-HILL EY BOOK COMPANY, Inc. 
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PHOTOVOLT 


Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
Mod. 520-M 


For the 
of extremely low light values 
down to 1/10,000 microlumen. 


exact measurement 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


YOUR PERSONAL 


PROFESSIONAL LIBRARY 


RESPIRATORY ENZYMES 


prepared by the Biochemists of the 
University of Wisconsin 


Each Chapter is Written by a Specialist. 


This book covers a wide scope of interest but 
will be of particular import to: 


Graduate Classes in enzymes and intermediary 
metabolism 


Students for use as reference material 


Clinicians and Pharmacologists for interpreting 
enzyme drug interrelationsaips 


Anyone interested in the fundamental aspects 
of Biochemistry 


PRICE $4.50 
Send for an On-Approval Copy 


BURGESS PUBLISHING COMPANY 


A # 428 SOUTH SIXTH STREET + 


MINNEAPOLIS 15, MINNESOTA 


DEPENDENCY... or failure 


No one factor has a more important role in the 
achievement of conclusive results in laboratory re. 
search, than the reagent used. Carworth Farms be. 
lieves that the laboratory reagents it produces will 
give equal or more satisfactory results than any other 
you may use. 


We offer the continually increasing demand for these 
products as evidence of this fact. 


“V ACSEAL” Guinea Pig Complement 
3ec Tee 20ce 


Anti-sheep HEMOLYSIN (with glycerin) 
See 10ce 


Guinea Pig ANTIGEN 
2ce 5ee 10ce 


Sheep Cells (in citrate or mod. Alsever’s) 
15ce 30cc 60ce (or larger) 


Sterile Citrated Rabbit Blood 
15ce 30ce 60ce 


For further information please write to: 


CARWORTH FARMS, INC., NEW CITY, NEW YORK 


| For MEASUREMENT of SKIN RESISTANCE 


| Garceau RECORDING 
PSYCHOGALVANOMETER 


é For the study of the 
psychogalvanic reflex 
and skin _resistance. 

instrument is 
direct-reading and gives 
a written record of the 
reaction of the patient. 


Price $775.00 


Garceau 
CLINICAL DERMOHMETER 


For clinical and experimen- = 
tal investigation of disorders 
involving sympathetic reac- 
tion, su as pain reflexes. 
In the psychological labora- 
tofy, the instrument has a 
well-known application as a 
so-called “‘lie detector”. Re- 
sistance is read directly from 
a calibrated dial. Small vari- 
ations, greatly magnified, are 
shown on the meter. Batte 
operated. Price .., .$115. 


ELECTRO-MEDICAL LABORATORY, INC. 
New Address—SOUTH WOODSTOCK, VERMONT, U.S.A. 
Pioneer manufacturers of the electroencephalograph 
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Distinguished Macmillan 


This well-known text has been thoroughly 
revised and contains 300 new illustrations 


College Zoology, 6th Edition 


ROBERT HEGNER 
Late Professor Protozoology, Johns Hopkins University 


KARL STILES 
Professor Zoology, Michigan State College 


Dr. Stiles has made the sections on physiology and genetics superior 
to the treatment of these subjects in other texts. The half-tones 
and line cuts which constitute the new illustrative material have, 
for the most part, been drawn from dissected animals by one of the 
best zoological artists in the U. S. New material has been added 
on experimental embryology, selected references are found at the 
end of all chapters, and there is more emphasis on ecology, geo- 
graphical distribution, natural history, parasitology, and the sci- 
entific method. Coming in June 


Important, up-to-date material presented in a 
revision that embraces many new areas of science 


Bacteriology, 5th Edition 


ROBERT BUCHANAN 
Research Prof., Emeritus Prof. Bacteriology, Dean Graduate School, 
Director Iowa Agricultural Experiment Station, lowa State College. 


ESTELLE BUCHANAN 
Professor Bacteriology, Iowa State College 


The text of this well-known book has been rewritten to include a 
vast amount of new and important material. The authors have 
treated an exceedingly complex subject with simple, readable lan- 
uage and the student is given concrete ideas of the usefulness of 
ee tite in many new fields. The number and the quality of the 
illustrations has been improved and there is more satisfactory han- 
dling of classification and differentiation of the organisms. The 
central plan of organization remains the same. Coming in May 


THE MACMILLAN COMPANY 
60 FIFTH AVENUE, NEW YORK 11, NEW YORK 


May 18, 1951 
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THE SPOT GALVANOMETER 
Laboratory Accuracy . . . Shop Ruggedness 


The Cambridge Spot Galvanometer provides a complete 
outfit—galvanomcter, lamp and scale—in one self-con- 
tained metal case. It is robust, has a stable zero and does 
not require accurate levelling. The sharply defined spot 
can easily be read at a distance. The lamp may be oper- 
ated on A.C. service current or 4-volt battery. Sensitivity 
in mm. on scale is from 19 to 170 per micro-ampere using 
coils of 10, 40 and 700 ohms. Scale can be read to 0.2 
mm. Send for Bulletin 167-S. 


CAMBRIDGE INSTRUMENT CO., INC. 
3748 Grand Central Terminal, New York 17, N. Y. 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 


COMPARE THE EDGES. Photomicrograph 
(a) shows a microtome knife edge shar- 
pened by the Berkeley sharpener. Note 
its even smoothness, assurance of better 
sections. Photomicrograph (4) shows a 
blade laboriously hand sharpened, honed 
and stropped, but note the nicks and 
serrations still remaining. 


COMPARE THE TIME. In tests, wherever made, and in prac- 
tice in hundreds of laboratories, the Berkeley Microtome 
Knife Sharpener gives perfect edges in one-third the time 
required for hand honing and stropping. 


Let us send you Bulletin MKS-12 giving full information 
about this indispensable laboratory aid. 


2200 WRIGHT AVE. + RICHMOND, CALIF 


NO NEED TO REWIRE YOUR LABORATORY! 


With rotating 
manometer stand 
$650 


Immediate 
delivery 


Simple Design — Substantial Construction 
Send for data on Warburg glassware, refrigerated 
Warburg, electroencephalographic equipment 


G M E * 4 Franklin Avenue + Madison, Wisconsin 
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Paper Partition 


CHROMATOGRAPHY 
Equipment 


Cabinets, 
Cylinders & Racks, 
Miscellaneous 
Accessory Equipment 
Specially Designed 
for Paper Partition 
Chromatographic 
Analysis 


4 CHROMATOCAB 
Model B250 


© Write for Descriptive Brochure 


BERKELEY CHROMATOGRAPHY DIV. 


UNIVERSITY APPARATUS COMPANY 
Dept. H © 2229 McGee Avenue ® Berkeley 3, Calif. 
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A New Mosby Book! 


to 
Modern Chemistry 


This text was written over a period of about The plan of the first two-thirds of the book 
three years, and tested in the classroom as is in close accord with present trends in teach- 
written, in order to provide students with the ing practice, although atomic structure is in- 


material they need for a first year course in gen- 
eral chemistry. Because it was intended that the 


student should use the text as a study aid rather chemical behavior which follows. 
than a reference book, the authors omitted 
much that was considered unnecessary detail or The greater part of the last third of the book 


of purely historical interest. Likewise they is devoted to the metals which are discussed 
avoided presenting material that they on the ‘ 


basis of more than forty years’ combined teach- not in the usual fashion, by families, but in the 


ing experience felt belongs in an advanced order in which they are met in a typical scheme 
course. of qualitative analysis for cations. 


By P. C. GAINES, Professor of Chemistry; LAURENCE O. 
BINDER, JR., Associate Professor of Chemistry; and RAY 
WOODRIFF, Association Professor of Chemistry—all of Mon- 
tana State College. 


576 Pages, 92 Illustrations, Price $4.75 


The C. V. MOSBY COMPANY 
3207 Washington Boulevard 
St. Louis 3, Missouri 
Please send me 


GAINES-BINDER-WOODRIFF Introduction to Modern Chemistry ...............--205055 
Enclosed find check Charge my account 


May 18, 1951 
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Lavishly illustrated... . 


MONOGRAPH OF 
THE COLLEMBOLA 


OR SPRINGTAIL INSECTS 
OF NEW YORK STATE 


By ELLIOTT A. MAYNARD 
Assistant Professor of Pharmacology and Toxicology, 


School of Medicine and Dentistry, 
University of Rochester 


"THE taxonomy of the collembolous fauna of 

New York State, with descriptions of and 
keys to two hundred species and forms, is here 
presented. 


The general features of this little-known order 
of primitive wingless insects are discussed in the 
introduction. The structure, habits, habitats, 
distribution, economic importance, and methods 
of collecting and preserving these springtail in- 
sects are explained. A bibliography of the Col- 
lembola is included. 


CONTENTS: 


Preface. Part |. Introduction. New York State Collec- 
tion Records in Relation to Faunal Districts. Phylogeny 
of the Collembola. Morphology of the Collembola: Ex- 
ternal Structure. Morphology of the Collembola: In- 
ternal Structure. Life Cycle. Habitat of the Collembola. 
Abundance of the Collembola. Food of the Collembola. 
Geographical Distribution of the Collembola. The Eco- 
nomic Importance of Collembola. Collection and Preser- 
vation of Collembola. Reasons for Taxonomic Investiga- 
tion of Collembola. Nomenclature and Synonomy. 
Literature Pertaining to the Collembola. Types of New 
Species. Part II. Systematic Account. Glossary of 
Terms. Bibliography of the Collembola of the World. 
Addenda to the Bibliography. Index. 


362 pages, 37 full-page plates 


(including four color plates, 669 draw- 
ings, four text figures, three tables) 
frontispiece in full color 


$7.50 


COMSTOCK PUBLISHING COMPANY, Inc. 


124 Roberts Place, Ithaca, New York 


Meetings & Conferences 


May 22-25. National Conference on Weights and Meas- 
ures. Washington, D. C. 

May 23-24. American Society for Quality Control (An- 
nual). Cleveland. 

May 23-26. American Association on Mental Deficiency, 
(Anmmal). Hotel New Yorker, New York. 

May 23-26. American Dermatological Association. The 
Homestead, Hot Springs, Va. 
May 24-25. Society of the Plastics Industry (Annual). 
Greenbrier Hotel, White Sulphur Springs, W. Va. 
May 27-31. Society of American Bacteriologists (An- 
nual). Edgewater Beach Hotel, Chicago. 

May 28-June 6. Third World Petroleum Congress. The 
Hague. 

May 28-June 8. Canadian International Trade Fair. 
Toronto. 

June 3-7. National Confectioners Association. Hotel 
Stevens, Chicago. 

June 3-8. Society of Automotive Engineers, Inc. (Sum- 
mer). French Lick Springs Hotel, French Lick, Ind. ° 

June 3-8. American Society of X-Ray Technicians (An- 
nual). Hotel Benjamin Franklin, Philadelphia. 

June 5. American Association of Candy Technologists 
(Annual). Stevens Hotel, Chicago. 

June 5-8. National District Heating Association (An- 
nual). Detroit. 

June 6-8. American Dairy Science Association. Univer- 
sity of Tennessee, Knoxville. 

June 6-16. British Plastics Exhibition and Convention. 
Olympia, London. 

June 6-16. American Heart Association (Annual). Chal- 
fonte-Haddon Hall, Atlantic City. 

June 7-8. American Management Association. Waldorf- 
Astoria Hotel, New York. 

June 7-8. Society for Investigative Dermatology, Ine. 
(Annual). Ritz-Carlton Hotel, Atlantic City. 

June 9-10. American Society for the Study of Sterility 
(Annual). Ritz-Carlton Hotel, Atlantic City. 

June 9-10. American Diabetes Association (Annual). 
Chalfonte-Haddon Hall, Atlantic City. 

June 11-13. Symposium on Analysis and Metallography 
of Titanium. Sheraton Hotel, Chicago. 
June 11-13. National Fertilizer Association (Annual). 
Greenbrier Hotel, White Sulphur Springs, W. Va. 
June 11-14. Woman’s Auxiliary to the American Medical 
Association. Chalfonte-Haddon Hall, Atlantic City. 
June 11-15. American Physical Society (Annual). Sym- 
posium on Molecular Structure and Spectroscopy. Ohio 
State University, Department of Physics, Columbus. 

June 11-15. American Society of Mechanical Engineers 
(Semiannual). Royal York Hotel, Toronto. 

June 11-15. Conference on Industrial Research (Annual). 
Columbia University, New York. 

June 11-16. National Congress of Applied Mechanics. 
Chicago. 

June 12-14. American Leather Chemists Association. The 
Griswold, Eastern Point, Groton, Conn. 

June 12-15. National Organic Chemistry Symposium. 
Denver. 

June 13-16. National Society of Professional Engineers. 
Hotel Nicollet, Minneapolis. 

June 14-15. American Couneil of Commercial Labora- 
tories. Ambassador Hotel, Los Angeles. 

June 14-16. Symposium on Surfaces (Annual). Sheraton 
Hotel, Chicago. 


June 14-16. American Physical Society. Schenectady, 
N. Y. 
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i¢ When Accuracy is Important 


THE CASTLE PRECISION INCUBATOR is de- 
signed and built to give you the precise ac- 
curacy that is essential in bacteriological 
work. Construction is of monel metal for 
lifetime use. 

Independent laboratory tests proved these 
two important facts: 

UNIFORMITY: + %°C. Never as much as a 


degree variation between top and bottom of 
chamber even when loaded. 


CONSTANT TEMPERATURE: + 2° to 
Never more than a fraction of a degree varia- 
tion at the thermometer . . . despite room 
temperature fluctuations from 10° to 35°C. 


For full details write: Wilmot Castle Co., 
1212 University Ave., Rochester 7, N. Y. 


Bacteriological 
Apparatu 


“Belongs on the ‘must’ 
list of scientists 
and clinicians in 
the field of child 


development.” 
—Science 


ERIK 
H. ERIKSON 


CHILDHOOD ano SOCIETY 


Combining the insights of clinical psycho- 
analysis with a new approach to cultural 
anthropology, this important new book re- 
lates the anxieties of childhood to the up- 
heavals of society. “A major contribution to 
the much needed synthesis of the social and 
biological sciences.”—The Survey 


At all bookstores @ $4.75 
W. W. NORTON & CO., 101 Fifth Ave., N. Y. 3 


J. BEEBER CO., INC. 
New York - Philadelphia 


_ NEW MIKRARK ILLUMINATOR 


Using Zirconium Arc Lamp 
for MICRO-PROJECTION 
for PHOTO-MICROGRAPHY 


Mikrark Iluminators an intense, cool 
point source of light through the use of the new 
100 watt Zirconium bulb. This steady light source 
is ideal for microscopy and photo-micrography. 
It is the correct color temperature for full color 
pictures. MODEL C-100 with improved cooling 
system illustrated. 

Write for further details or demonstration to 


838 N.Y.C. AL. 43510 
1109 Walnut Street, Philadelphia 


May 18, 1951 
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PERSONNEL PLACEMENT 


POSITIONS WANTED 


Botanist: Ph.D. Eight years University teaching experience in 
Biological Sciences. Mycology, General Botany, Bacteriology. 
Publications. Desires teaching position with o portunity for re- 
search. Male. Age 33. Married. Box 511, SCIENC x 


Botanist, B.S., M.S.: Teaching, administrative, business experi- 
ence (industry, schools—elementary through college) in biology, 
botany, gardening, horticulture, wishes new connection with uni- 
versity, college, institution, or industry. Experienced in_research, 
a speaking, educational and sales promotion. Box 514. 


sc 


Pharmacologist: Veterinarian, 3% years experience in industrial 
research, 2 years graduate work, teaching experience, publications. 
Seek in Northeastern states. Will consider technical 


writin pharmacodynamics or veterinary position. Box 
510, xX 
Pharmacologist: Ph.D. Age 28. Experience tracers, enzyme meth- 


s; familiar with histoc Prefer academic or 
institutional research. Box 515, SCIENCE. x 


Physical Chemist: Ph.D.; three years’ teaching (Chemistry) ; 
two years, chief chemist in industry; five years, chief physicist, 
large industrial company; particularly interested research, new 
roduct deveolpment; for further information, please write Science 
Division, Medical Bureau (Burneice Larson, irector), Palmolive 
Building, Chicago. x 


Physiologist-Biochemist: Ph.D. Age 31. Academic or research in- 
stitution desired. Six years teaching. research. 
tions. Competent animal surgeon. Box 512, SCIENCE x 


Skilled linguist: gymnasia-trained in science, American B.A., 
competent in German, Russian, French, Italian and Estonian, 
Olga Moldenke, 410 S. Pickard, Norman, Oklahoma. x 


Zoologist, Ph.D., eleven zene teaching experience in Comparative 
Anatomy, Histology, Embryology Ry rate and General Biol- 
ogy. Available June or September. Box 516, SCIENCE, x 


OPEN 


DIRECTOR OF PHARMACOLOGY 
and CHEMOTHERAPY 


of industrial research organization in metropolitan 
N. Y. M.D. or Ph.D. in Pharmacology, Physiology, 
or Biology with teaching or industrial experience 
and proven ability to direct Biological research 
program. Competent Scientific Staff. Technical 
Assistants, and modern well-equipped Labs. 


Write giving details, 
salary desired, to 


Box 506, SCIENCE 


training, experience and 


Positions Open: 
(a) Research Pharmacologist; large industrial company ; Chicago 
area. (b) Physician with writin ability to edit well known jour- 
nal; East. (c) Scientist toulnel in bacteriololgy, chemistry and 
endocrinology, to direct research, 
g necology, university medical school; $5,000-$6,000. (d) Physi- 
ist and Biophysicist, supervisory appointments; should 
que ified to direct research programs involving effects of radia- 
tion on endocrines; Ph.D.’s required; medica degrees advanta- 
geous; West. (e) ‘Metallurgist or Physical Chemist experienced 
in gas plating, food chemist and bacteriologist with fermentation 
pilot plant experience; research and development organization ; 
expansion program. (f) Bacteriologist (PI -D.) or Zoologist 
(PH.D.); department of biological sciences, one of leading uni- 
versities, Midwest. (g) Chemist or chemical engineer with in- 
dustrial research experience leaning toward inorganic and hysical 
chemistry; challenging opportunity in industry; New England. 
5-3, Science Division, Medical (Burneice Larson, Di- 
rector), Palmolive Building, Chicago. x 


SCIENTISTS—salaried positions, $3,600 to $25,000. 
This confidential service for outstanding men who desire a change 
of connection, will develop and conduct preliminary negotiations 
without risk to present position. Send name and address for details. 
TOMSETT ASSOCIATES @ 1205 Berger Bidg., Pittsburgh 19, Pa. 


department of obstetrics- 


—The MARKET PLACE 


BOOKS + SERVICES. > SUPPLIES + EQUIPMENT 


YOU reach over 32,000 scientists in 
. these columns—at a very low cost 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 itional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no char; 4 for Box Number. 
Monthly invoices will be sent on a c ap 8 e account basis 

—providing satisfactory credit is establis 


Single insertion $17.50 per inch 
7 times in 1 year 16. 


13 times in 1 year 14.00 per inch 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


libraries and smaller 
and BOOKS collections wanted. 


WALTER J. JOHNSON @ 125 East 23rd St., New York 10. N. Y. 


WANTED TO PURCHASE ... | Sets and runs, foreign 


SCIENTIFI PERIODICALS and domestic. Entire 


OFFERED: Kongresszentralblatt f.d. Gesamte Innere Medizin 
& Grenzgebiete. Springer. 1928-1936, vol. 50-83, complete, bound, 
perfect condition, $165.00. BOX 513, SCIENCE. x 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single titles 
Also, please send us your want lists. 


STECHERT-HAFNER, INC, 
31 East 10th St., New York 3 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 


Abrahams Magazine Service DEPT. P, 56 E. 13thST. 
Established 1889 NEW YORK 3, N. Y. 


Announcing 
THE CULTURING OF ALGAE: a symposium 


Phycological Society of America 


@ Seven papers on culture techniques, and the use of algal 
cultures in medical, biological and economic research. Ap- 
pendix on culture media. Bibliography. 114 pp., Illustrated, 
1950. Price: $2.25 postpaid. 

Published by CHAS. F. KETTERING FOUNDATION 
Far Hills Branch Post Office, Dayton 9, Ohio 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please ond 
us lists and description of periodical files you are wilting “4 

at high market prices. Write Dept. -_ . 8. CAN INC. 
Boston 19, Massachusetts 


Science, Vol. 113 
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The MARKET PLACE— 


BOOKS @ SERVICES @ SUPPLIES 


PROFESSIONAL SERVICES SUPPLIES AND EQUIPMENT 


ALBERT 
DISCRIMINATING 
SERVICE 


to Colleges and Universities of 
the Nation and their Personnel. 


v MEMBER NA TA 
25 E. Jackson Blvd., Chicago 4, Illinois 


ULTRAPURE MERCURY 


Mercury purified to an impurity level of less than 
0. 1% is available at reasonable cost for your 
plant or laboratory. Ideal for use in McLeod gauges, 
diffusion pumps, thermometers, barometers, mercury 
contact switches, standard cells, polarographs and any 
apparatus requiring completely uncontaminated mer- 
cury surfaces. 

Mercury is shipped in Pyrex glass stoppered bottles 
to ensure highest quality; it is ready for instant use. 


Descriptive bulletin and price schedule on request. 
EDWARD SHAPIRO « P.O. Box 302, Swarthmore, Pa. 


AMERICAN 
man or recommendations 
BUREAU e from to yo 
28 E. Jackson Bivd. 
Chicago 4, il. Our service is nation-wide. 


Hi} 


SUPPLIES AND EQUIPMENT |i 


White SWISS Mice 20c:~ 


Rabbits, Cavies, White Rats, Ducks, Pigeons, Hamsters 
Write «+ J. B. STOCKER + Ramsey, N. J. 


All Amino Acids (natural, 
Rare Sugars, Biochemical Prod Reagents, 
Write or phone PLasa for 


17 West 60th S 
BIOS L LABORATORIES, INC. 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory rat 


Box 2071 + Madison 5, Wisconsin + Phone 36134 


STAINS 


L-PROLINE—H ne, L-Methionine 
@ AMINO ACIDS e BIOC 


EMICALS 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 
144 North Hayworth Avenue 


Los Angeles 48, California 


FREE CATALOG No. 677.. 


Lists more than 300 items for Research — 

Biological, Microbiological, Bacteriological, 

Biochemical, Nutritional. Write 

GBI 72 LABORATORY PARK 
CHAGRIN FALLS, OHIO 


MODERN TECHNIQUE calls for 


EXO-KETON plastic COVERSLIPS 


@ UNBREAKABLE 

@ WILL NOT CUT FINGERS 
@ LAY FLAT 

@ “% THE PRICE OF GLASS 


GD. 5.05 a thousand 
24x40 mm ........ 5.30 a thousand 
24x50 mm ........ 6.05 a thousand 


Other sizes priced in peepention. 


* These prices apply to orders of $25. Smaller quantities available from local dealers. 


CHARLES F. HUBBS & CO. 


389 Lafayette St., N. Y. 3 


May 18, 1951 


EST. 1855 


| 
= 
22 mm round ...... $3.50 a thousand* 
22x22 mm. ... §.00 a thousand 
113 23 


LaMOTTE 
COMBINATION SWIMMING POOL SET 


for small pools and those who do not care to install 
separate units for chlorine and alkalinity. 


This unit is appli- 
eable to the ranges of 
chlorine and alkalinity 
actually required for 
swimming pool water, 
and will enable the 
operator to keep his 
alkalinity and chlorine 
values between the 
limits required by 
State Health Depart- 
ment specifications. 


They are complete with 3 color standards for 
each test representing the upper and lower limits 
of chlorine (0.2, 0.5, 0.7) and alkalinity (pH 7.2, 
7.6, & 8.0) together with reagents and necessary 
glassware. 


These units are contained in a plastic com- 
parator block, the top of which serves for making 
tests. The plastic blocks are moisture resistant 
and ideal for use around pools. 


LaMotte Chemical Products Company 
Dept. “H” Towson, Baltimore 4, Md. 


NOW! Bring your AAAS Directory: 
up-to-date with the NEW 


CENTENARY SUPPLEMENT 


to the Summarized Proceedings, and a 
Directory of Members who joined the 
AAAS during its Centennial Year 1948. 
6x9 inches, clothbound, 392 pages 
January 1951 $5.50 
AAAS members’ prepaid orders . + $4.75 
combination offer . . . 
AAAS Proceedings and Direc- 
tory, 1940-1948, plus the new 
Centenary Supplement — beth 
volumes in one order—$10.50 
AAAS members’ prepaid orders 


order now, from AAAS a 


1515 Mass. Ave., N.W., Washington 5, D. C. 


Please send me: 
(1 CENTENARY SUPPLEMENT [ special COMBINATION OFFER 
CITY & STATE ....... eee 
8 5-18 
24 


The MARKET PLACE 


BOOKS @ SERVICES @ SUPPLIES @ PQUIPMENT 


SUPPLIES AND EQUIPMENT 


DOGS RATS RABBITS 
LABORATORY ANIMALS CATS PIGEONS HAMSTERS 
Clean healthy well-fed MICE POULTRY GUINEA Pigs 


bd Guaranteed suitable for your needs. 


animals 
Reasonably orieed—Dependable service 


JOHN C. LANDIS + Hagerstown, Md. 


ILLUMINATORS 


by LINDLY 


foremost in 
MICROSCOPE LAMPS 


& Binocular 


Brilliant, variable intensity 
illumination gll-purpose lamps for laboratory, 


research and industry. BO HERRICKS RD. 


LINDLY & CO. mineoua, nv. ¥. 


of REFRACTION LIQUIDS 


Valuable Aid for Identification of Minerals and other 
Solids by the Immersion Method of Microscopy 


@ Range 1.400-1.700, intervals of 0.002, or as selected 
Index Certified to + 0.0002 


@ Range 1.71-1.83, intervals of 0.01 
Write for Price List Nd-S 
118 Liberty Street, New York 6, N. Y. 


R. P. CARGILLE 


REICHERT FIELD MICROSCOPE with oil immersion, in case 
uaranteed like new; Zeiss Tiyoda portable te case 
x 2%, $85.00. Write for detailed descriptions. IMO L, 

REECE, 12° Guy Park, Amsterdam, N. Y. x 


“Your animal is half the experiment” 


“SWISS ALBINO MICE— 
ALBINO - W RATS 


P. O. BOX 331 
albino farms BANK, NJ 


YOU can TELL and SELL 
over 32,000 top scientists 
here .. . at a very low cost. 


Your sales message in an ad this size costs the 
one-time rate—less for multiple insertions. An 

well, here’s what one > the many satisfied Stee ‘in 
SCIENCE has to say . 


“SCIENCE is our most profitable 
medium. Business secured solely thru SCIENCE ads 
has been the backbone of our success in this field.” 


Prove to yourself the effectiveness of SCIENCE in increas 
your Market. Sales, and PROF 
—or write for further information and 


SCIENCE weekly reaches ever 32,000 top scientists 


1515 Mass. Ave., N.W., Wash. 5, D.C, 


Science, Vol. 118 
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: 


- Low! » 


110 Volts AC - DC 


25 Watts 


Size: 10%” Diam; 3%” High 
Sturdy; durable; water and 
xylolproof finish. 

110 Volts AC = DC 


REQUISITES 


“LAB-AID” EXPEDITERS 


— they speed-up laboratory chores 


téchnicon paraffin knife 


makes work with paraffin-embedded tissues quick and 
easy. Great for cutting large blocks into small ones; 
for mounting blocks on a microtome object disc; for 
squaring up blocks; for separating ribbons in a water 
bath . . . Hollow stainless steel handle doesn't heat up; 
spring switch under thumb gives Finger-Tip Heat Con- 
trol — easy to keep knife at the right temperature. 
When not in use lay knife in saddle rest — Blade UP 
keeps knife hot; Blade DOWN current is ‘‘off."’ 


téchnicon microslide dryer 


delivers slides ready for staining in 7 minutes! Just 
drop slides, in an Autotechnicon Slide Carrier, into the 
hatch, flip: the switch and close the cover. A steady 
current of warm, filtered air blowing over the slides 
carries away all moisture, leaving them bone-dry and 
dust-free. The filter is replaceable. There's no distor- 
tion, either — the warm clean air is well below the 
melting point of paraffin. 


~technicon water bath 


insures smooth, even spreading of your tissue ribbons. 
The water temperature is just right — never too hot or 
too cold, thermostatically held at any set temperature 
from 20° to 60°C. There's no melting paraffin to dis- 
tort tissues — no folds or wrinkles, no bubbles due to 
frequent water change. Temperature stays constant, 
day-in, day-out. And it's easy to see your sections 
against the dull finished black interior of the bath. 


THE TECHNICON COMPANY 
215 East 149th Street, New York 51, N. Y. 


Send me literature and prices on 


Technicon Paraffin Knife 
Technicon Microslide Dryer 
(0 Technicon Constant Temperature Water Bath 


Name 


City, Zone, State. 
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EW SPENCER No. 735 LAMP 


Here is the illuminator for advanced microscopy you a: 

knew was bound to come . . . with convenient precise ee 
controls for critical adjustment . . . with essential optical > 


and mechanical qualities to complement a fine microscope. 
COOLER OPERATION. Sturdy die-cast housing dissipates heat. 
«CRITICAL FOCUSING FROM EITHER SIDE. Rack & pinion movement. 
NO TRANSFORMER. Lamp operates from 110 volt outlet. 


PRECISION REFLECTOR 
So quick, simple, and accurate. 


|| RAPID BULB CHANGE. ey separates. 
Hinged lamp chimney opens to reveal bulb and reflector. 


“PRECISE TILTING. Screw adjustment maintains any angle. 
QUALITY OPTICAL SYSTEM. Two plano-convex lens elements. 
IRIS DIAPHRAGM. Kaurled ring control. > 
FILTER HOLDER. Choice of single or multiple holder. 


Correct illumination is essential for the 


best results from any microscope objective, ’American v Optical 


eyepiece and condenser. Your instrument Sciontifi 
deserves the Spencer No. 735. For further ee 
details write Dept. $3. 
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Manufacturers of the SPENCER Scientific Instruments 


